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...@ high-precision drilling machine 


designed for fully automatic 
NUMERICAL CONTROL OF ALL FUNCTIONS 





The completely new Healdrill offers you, for the first time, a high- 
precision, heavy-duty layout or production drill that’s designed to take 


full advantage of modern numerical control. 


This ruggedly-built machine includes tape control of table positioning, 
speeds, feed rates, automatic “Z” axis cycle and tool-change indication. 
When a series of holes of the same size are to be drilled, counter-bored 
or reamed, the cycle is fully automatic, freeing the operator for other 
work. At each different hole size the cycle stops automatically and a 
“tool change required” signal light goes on. After change is made, hole is 
automatically positioned and drilled at correct feed and speed. 

Available with “ACRAMATIC” punched tape control by Cincinnati 
Milling Machine Co., the Healdrill permits simple, direct programming 
of all functions tape reading rate of 1200 lines per minute full range 
zero shift on both axes repeatability of + .0002” accuracy of posi- 
tioning to O01’ and complete manual control from the console 


when tape is not used. 


4 92°C SPECIFICATIONS 


Table Size 

Longitudinal Table Travel 
Transverse Table Travel 
Vertical Range 


Sp ndle Speed Range 





Feed Range 002”-.030” per rev 
in 8 steps 


SHOWN IN ACTION in Booth 924 at 
The Machine Tool Exposition. Write to 
Heald for additional information. 





it PAYS to come to Heald eC 





rHe MEALD macHineE COMPANY 
Subsid of The Cincinnati Milling Machine Co. HEALD 


Worcester 6, Massachusetts 
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Milwaukee ® New York ® Philadelphia * Syracuse 
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PLANNING FOR PRODUCTIVITY 


By putting modern machine tools to work in his own plant, a machine 


tool builder has realized outstanding productivity. 


Gadgets 


Finder for fast centering 
drilling fixture . . 


PROGRESS IN PRODUCTIVITY —TODAY’S MACHINE 


More Chips, No Chatter 


Design improvements, higher horsepower and automatic 
£ I 


. . . low-cost bending fixture .. . 


deep-hole 


. driving dog for threaded parts. 


TOOLS 


controls have 


more than doubled lathe productivity. 


More Holes, Fewer Fixtures 


Faster, more 


versatile drilling and boring machines, ofte 


n numerically 


controlled, give high output with low tooling cost. 


Bigger Cuts, Better Controls .... 
tool 


today’s milling machines. 


Automatic changing and 


Faster Metal Removal to Millionths 
Ne wly 


produce 


developed grinding 


More Punch, Fewer Problems 
The 


newer presses are 


tape 
Machine 


machines control 


characterized 


control minimize downtime on 


output is multiplied 


the size of parts they 


within preset limits without operator intervention. 


by greater versatility, better 


reliability, higher output and improved safety. 


ADVENTURE IN PRODUCTIVITY— 


AN ADVANCE LOOK AT THE MACHINE TOOL EXPOSITION 


ASTME IN ACTION—ENGINEERS 


President's Editorial 

Designed for Production 
Engineering Bookshelf 

Field Notes . 

Letter from the Editor 
Looking Ahead (newsletter) 
Men at Work 

Progress in Production 
Readers’ Viewpoints 

Tech Digests 

Technical Shorts 

Tool Engineering in Europe 
Tools at Work 

Tools of Today (new products) . 
Trade Literature 

Who's Meeting and Where .. 


AS CIVIC LEADERS 


THIS MONTH’S COVER 


By T. W. Black 


By John W. Greve 


By 


Daniel B. Dallas 


By Robert Heslen 


By Robert Heslen 


By Daniel B. Dallas 








Trends in machine tool design— 
higher speeds, greater rigidity and 
tape symbolized 
this abstract rendering of a turret 
lathe boring 
William 


turning 


control—are in 
by artist 
Developments in 


operation 
Solms. 
are covered in an article 
beginning on page 91 and modern 
lathes are one of the many types 
of equipment covered in the “Ad- 
venture in Productivity” 
starting on page 127. 


section 








Tue Toot aNnp MANUFACTURING ENGINEER is regularly indexed in the Engineering Index Service and Applied Science 
& Technology Index, used generally in libraries. The magazine is available in microfilm form at a nominal cost. 





Everything you want in 360) CYCLE Grinders... 
25% faster metal removal. Compare it with any other type an yore! 


grinder. 
30% saved on wheel cost. Constant speed gets maximum cut- 


ting power from the abrasives. 
8% speed loss under full load—which saves you... 
80% on power cost. 
30% is the minimum overall saving. 
100% best buy in High Frequency Electric Grinders! 
Thor's straight or right angle models of 360 Cycle Grinders are 
available in 21 speeds, from 3700 to 21,600 R.P.M. Thor fur- 
nishes complete equipment for demonstrations in your plant. 
Call your Thor factory representative. Thor Power Tool Co., 
Aurora, Illinois. Branches in all principal cities. 
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Some Things Never Change 


This month THe Toot ENGINEER becomes THE TooL AND 
MANUFACTURING ENGINEER. This name ties in more closely with 


the Society’s new name, of course. 
But some things never change. 


THE TOOL AND MANUFACTURING ENGINEER, like THE Too EN- 
GINEER, will devote itself to the advancement of manufacturing. 
As always, the magazine will concentrate on publishing in- 
formation that leads to greater manufacturing efficiency. It will 
be concerned with machines, tools, tooling. Automation, control, 
precision gaging. Heat treating, plating, painting, finishing, as- 
sembly. Manufacturing methods, equipment and processes of all 


kinds. 


As always, the magazine will emphasize manufacturing plan- 
ning and manufacturing management—serving the needs of 
tens of thousands of readers who plan production lines and 
profit patterns. 


As always, the magazine will be edited by a staff of experts in 
the tool and manufacturing engineering field—a staff that is 
equally expert in all phases of magazine production. 


As always, the object of this staff will be to make THe Too. 
AND MANUFACTURING ENGINEER a good tool for tool and manu- 


facturing engineers. 


As always, the engineering articles will be factual and authori- 
tative. And, as always, they will be clearly written and profusely 
illustrated so that the information they contain can be easily 
understood and quickly put to work to improve manufacturing 


efficiency everywhere. 
Yes, some things never change. 


THE Toot AND MANUFACTURING ENGINEER, the magazine that 
helps 40,000 engineers plan for greater productivity in their own 
plants, continues the tradition of service to ASTME members and 
to all of industry. 


This issue, with its bonus of worthwhile ideas generated by 
the Machine Tool Exposition, shows how one magazine can 
help production engineers bridge the gap between today and 


tomorrow. 


As always, we wish you good and productive reading! 


Li) Arent 


EDITOR 
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C J Hanrahan, asst. supt. 


D A Piper, product engineer 

W Szacik, eng. supervisor 

J N McHoul, sales engineer 

E Jj Patria, superintendent 

C R Adams, chief sales engineer 
H J Gaseau, sales engineer 

R D Swahnberg, sales engineer 
J R Jarest, asst. chief eng. 

H N Langley, applications eng. 
R R Grover, development eng. 
C B Clark, chief engineer 

A F Anctil, eng. supervisor 
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G Swahnberg, president 
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E J Kingsbury Jr, v. p. & treas. 
not shown in photo 

N J Stankiewicz, service mgr. 
AH Knight, sales engineer 

C E Loos, electrical engineer 
C O Snow, asst. to the supt. 


3 Automatic Indexing Machines Show 
How to Combine a Variety of Operations 


Here in booth 731 of the Amphi- 
theatre is equipment that is unexcelled 
for high production drilling and tap- 
ping work to close tolerances. Here 
too are attachments for performing a 
variety of operations in the same 
chucking of the work. 

All of us plan to be here (but don’t 
worry, not all at once). And we want 
to show you... 

— 3 automatic indexing machines 

— 8 different models of automatic 
drilling and tapping units 

11 different head attachments for 
a variety of operations — boring, mill- 
ing, recessing, oscillating, angular feed, 
speeder, planetary speed reducer, etc. 

— other accessories — two-position 
hydraulic slide, coolant distributor, 
bushing carrier, etc. 


Left — a fairly simple setup with 
20-inch index table and three auto- 
Use Reader Service Card, CIRCLE 4 


matic drilling and tapping units. 

Rear — a large setup with 63-inch 
index table and a center column that 
supports ten units. Seven units are 
mounted on wing bases. Suitable for 
many operations. 

Right — a new basic machine with 
40-inch index table and no center col- 
umn. This new addition fits into our 
line between the other two types. 


These machines have no special 
tooling, but we will be glad to talk to 
you about designing, building and 
tooling a machine all ready to produce 
for you 

See you in Chicago! Kingsbury 
Machine Tool Corp., Keene, N. H. 


KINGSBURY 





STANDARD 
EQUIPMENT 


in 
Progressive Screw Machine Plants 


The Only MASTER COLLET 
With No Work Pressure on the Screw. 


iy 
— 


qe 


Pads Interchangeable 
Among Different 
Makes of Automatics 


ae 


HARDINGE BROTHERS, INC., Elmira, 


Style ‘'s’”’ wie “he 


Master Collets and Pads 


Style ‘'B”’ 
Master Feed Fingers and Pads 


Wree tor Styte “S” Bulletin Style “B“ Bulletin 





HARDINGE-SJOGREN 
Speed 
Couer Cuucns 


Fast — Accurate 
Increase Production Capacity 


Available in 1%,"; 1%"; 2%"; and 34” collet capacity. 
Threaded nose, cam lock, tapered key-drive and American 
Standard spindles. Write for Bulletin 8A. 


HARDINGE BROTHERS. INC., Gmire, N. Y. 








H-4 Tool Room-inspection 


HV-4 Production 
HARDINGE 
Comet INDEX FIXTURES 


Increase Production by 
Holding Work Accurately and 
Indexing Rapidly. 


HARDINGE BROTHERS, INC., Gira, N.Y. 
Wriee for Bulletin CFS 











ACCURACY = DURABILITY — LOW COST 


UG 


information for all Lathes, Millers, Grinders and Fixtures 
HARDINGE BROTHERS, INC., 


Write for Bulletin 56 — 


Complete collet ordering 


Elmira, WN. Y. 


immearare stock delivery from Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, New York, Philadelphia, 


Seattle, Portland, Minneapolis, Oakland, St. Lovis, Springfield, N.J. 
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, and Toronto. 


Use Reader Service Card, CIRCLE 5 









eo 
e 
t 


¢ 


didibababinbabinhadlh fo bifofot t hil 





- WBBM ddddddddddddddddd 





Metalworking men throughout industry recognize 
the precision of Winter Brothers ‘Balanced Action’ 
line of taps, dies and gages. From initial material 
selection to final inspection and packaging all 
Winter Brothers products are subject to the 
industry’s highest quality control standards... a 
most important factor in determining ultimate on- 


the-job performance. 3) be L= R 
Winter Brothers Taps, Dies and Gages are 


stocked for your convenience by leading industrial 
distributors across the country. Specify “Winter WINTER BROTHERS COMPANY 
Brothers” the next time you order. Rochester, Michigan, U.S.A. 






“CALL YOUR WINTER DISTRIBUTOR" 


DISTRIBUTORS IN PRINCIPAL CITIES. ©FA 
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National Expansion Reamers with carbide tips The complete line of 
feature solid bodies to provide greater rigidity and 
accuracy than conventional split-body expansion 
reamers. Expansion plug contact with the tool 
body extends well beyond the rear of the tips | counterbores, milling 
to assure uniform parallel expansion. Plug-type cutters and end mills. 
reamers are easy to adjust to .0001 of an inch. New 

cutting edges are exposed, clearance is auto- 


National carbide tools 
also includes drills, 





matically provided. Reamer servicing is virtually 
eliminated. 


Shell Type Expansion Chucking Reamers are de- 

signed for low-cost, mass production reaming to 

close tolerances. They can be easily and accurately 

expanded to compensate for wear. When completely 

expanded, economical replacement shells are avail- 

able from your local National Distributor. Check 

with National, too, for multi-diameter reamers NATIONAL TWIST DRILL & TOOL COMPANY 
incorporating expansion-type replacement shells. Rochester, Michigan, U.S.A. 


“CALL YOUR NATIONAL DISTRIBUTOR" 


DISTRIBUTORS IN PRINCIPAL CITIES. PRANCHES IN NEW YORK 
DETROIT « CHICAGO ~. DALLAS . .\N FRANCISCO LOS ANGELE 


> 
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VOTE AMERICAN... 


To vote is to express preference—to register the will of 

the individual in the course of the nation and world. The true 
voice of the majority is heard and felt only as each 

person exercises his God-given right and responsibility to vote. 


Let’s be there when the polls open! 
Vote for whom you please. TO VOTE IS AMERICAN! 
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DRILL BUSHING CO. 


5107 Pacific Bivd., Los Angeles 58, California 


“WORLD'S LARGEST INVENTORY OF PRECISION DRILL JIG BUSHINGS” 


TELEPHONE LUdiow 3-6551 TELETYPE LA 1315 
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INTERNAL Precision Grinding SPINDLES 


used on BROWN & SHARPE 
BRYANT 
BULLARD 
CINCINNATI 
COVEL 
> (eo ja he) 


with 


LANDIS 
NORTON 
REID 
THOMPSON 
SPRINGFIELD 
and others 











important 
new features 
that add up to 


TOLERANCES 
TO MILLIONTHS 


super-precision bearings made to Pope specifica- 
tions and used exclusively in Pope spindles 
total eccentricity of shaft, measured in the 
tapered hole, will not exceed 20 millionths 
(.000020) 


Assembled spindles are dynamically bal- 
anced with all rotating parts in full as- 
sembly to 25 millionths (.000025) amplitude 
This assures low micro-inch 
surface finishes. 


of vinegiit: 


INCREASED PRODUCTION 


Pope Spindles have the rigidity and the ability to 
take heavy cuts and produce uniform parts. 











LOWER OPERATING 
AND MAINTENANCE COST 


Increased wheel life because the extra large shaft 
is rigidly supported by.ample size bearings 


Saved operating time — one motor driving pulley 


serves all spindles in most cases. 


Permanent lubrication Pope system of grease 
lubrication prolongs bearing life, minimizes main- 


tenance expense, and the spindles run cool. 


New concealed axial air flow coolant repelling 
flinger increases bearing life and reduces mainte- 
nance expense. 


Ask for Catalog No. 57-A and Bulletin No. WA-10, or send us your specifications on the spindles you require. 
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CROSS SINGLE STATION MACHINES exist 
in many configurations to combine operations. 


CROSS DIAL TYPE MACHINES provide multiple 
station performance with minimum floor space. 


CROSS TRUNNION TYPE MACHINES 
are compact multiple station units that per- 
mit operations on opposite sides of the part. 


CROSS PALLET TYPE TRANSFER-MATICS 
provide capacity for combining a large number of 
operations. Standard pallet fixtures handle irregu- 
Tariy shaped parts with maximum flexibility. 








CROSS ASSEMBLY TRANSFER-MATICS open‘ap 
new fields to reduce costs in assembly operations. 


The six machine types illustrated here 
were created by Cross to apply the prin- 
ciples of automation to a wide variety 
of metalworking operations. Thus, Cross 


makes available the benefits of automation 
to small or large manufacturers, regardless 
of required production volume. 


Cross sales engineers are available to dis- 
cuss your automation problems with you. 
They will also be glad to discuss the new 
Cross Process Development Service created 
to solve unusual automation problems—in 
or out of the metalworking field. 


CROSS SECTION! ZED TRANSFER-MATICS pro- 
vide a means of combining unlimited numbers ot. 
operations. Automatic in-process work storage mitil- 
mizes downtime and increases operating sffielency, 


Established 1898 


Firsl tn Aulomation 


PARK GROVE STATION « DETROIT 5, MICHIGAN 





Basically mechanical . . . reduces complex 


electronics. Positive control by direct actuation 


(no feedback). All controls fully integrated 


with the machine. So practical it needs no 


provision for manual operation. 
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Understands two languages: 
... digital data and cost 
Now, you can gain all 


nimoec ar 
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tanerc 
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a fresh new approach’ to 
\trol —- one that re- 

of systems incompati- 

s into tomorrow's 

low-cost operation 

you can sit in the driver's seat 
— relieve operating personnel of size 
control responsibility and set produc- 
tion rates on 90% of your routine 
jobs fitting a 16” swing lathe. The 
new lape-r-guide handles all stop- 
start, positioning, speed adjustment, 


12 


and feed change functions auto- 
matically from a simple 8-chanr 
binary code ta It 
tolerances on 
machine all pra 
“hunting,”’ cut chamfers without spe- 
cial tools, cutoff and bore or machine 
at 90° to the work axis 
high-performance, precision lathe that 
has the simplified version of numerical 
control built-in. 


all on a 


The reader is part of the headstock. 
Controls are housed in the electrical 
panel on the back. 

The big difference in Tape-r-guide is 
emphasis on simple and direct me- 
chanical actuation. For example, com- 
pound differentials accurately con- 
trol tapers. Relative speeds of the 
carriage and cross slide, controlled 
through mechanical clutches in gear 
trains, give you true angular tool 


The 


Simple coding ... there are only six 
types of commands, and only one 
row is needed to give a complete 
“axis’’ command. The channeis 
numbered one through five control 
rates, while the last three channeis 
identify the command, 


Tool and Manufacturing Engineer 








BARBER-COLMAN 1610 
' @@e6 ee 
te ee 


2$ no sensing and cor- of its type on the market, produces 
as with a servo — super finishes and precision toler- 
ctronics or ances— fast. It has large swing 

| signal capacities (16” and 20”), infinitely 

variable spindle speeds to 1200 rpm, 

rapid traverse of the cross slide and 


carriage, rugged 
of dense N 


' See the tape-controlled lathe turn- 
ana operating 


: pai Ing tapers, too, in Booth 923 at the 
ized on the heaastock panel Exhibition. Qualified engineers will 
to the tape reaaer. be on hand to answer questions. 


Four dials for preselectin 
speeds are actuated by 
mands at the proper time int 
Another selector puts 


into sing| -cycle > be ‘ sety 
a 4h nase cli BARBER 
COLMAN 


. | ‘ ian 
resolution capability . . . plus t ical ® 


1s 001” on diameterandlength. —_ly mechanical, fully integrated, hig 93 Loomis Street, Rockford, Illinols 


Barber-Coliman Company 


ithe itself is the largest machine speed, numerically RRR Sc 
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Sept. 6-16 The Machine Tool Exposition 
; International Amphitheatre 


1960 


CHICAGO, Production Engineering Show 
ILL. Navy Pier 


—— CYLINDRICAL and THREAD GAGES + GROUND-THREAD TAPS’* INTERNAL MICROMETERS 


_ The Tool and Manufacturing Engineer 





¢ All of us owe a debt of gratitude to those who 
have worked so hard to perfect new machinery and 
to create time-saving features for showing at the 
Chicago Expositions! 


Machine Tool Builders 
of America! 


Little do we realize the coordinated ingenuity 
and many extra hours required to meet this deadline 
. yet, the machine tool builders of America will 
not let us down — they again, will help to protect 
our peace-time economy and defense with facilities 


for bigger, better and more effective production! 


A word to the wise . . . the efficiency of your 
machine tool investment is protected when you use 
the best cutting tools and attachments available! 


You buy the best when you buy 
BATH TAPS and GAGES 


oon BATH é 00, ne 


28 Mann Street, Worcester, Massachusetts 
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Lapointe HP50 Horizontal Hydraulic Broaching Machine 
with 90-inch stroke. Equipped with chip conveyor. 


PRECISION BROACHING 
of this large internal ring gear 


at a fast, high-production rate 


is easy on this 25-ton HUES 


BROACHING MACHINE 


Comparing all methods of metal removal, the greatest potential for cost reduction exists 
in the field of broaching. 








That’s a challenging statement, but here’s one proof that it’s true: this big ring gear with 
more than 100 teeth is Lapointe-broached in 32 minutes, floor-to-floor time! The operator 
merely loads and unloads the parts . . . the broaching cycle is completely automatic, the index- 
ing fixtures operate automatically, and the machine stops automatically after broaching all teeth. 


The fixture is precision-indexed. Equipment shown is 
capable of cutting ring gears from 22” to 34” 0.D., and 
down to 2 diametral pitch; face width up to 6 inches. 
Initial cost and maintenance cost of the broaches have 
been lowered by using cutter-bar type broach inserts. 
Through rough and semi-finish broaching, the total pro- 
duction time for making these gears has been substan- 
tially reduced. 


THE LAPOINTE MACHINE TOOL COMPANY ; 
HUDSON, MASSACHUSETTS © U.S.A. In England: Watford, Hertfordshire 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES LAPOINTE| 
known to be the best in 
xo SD (BD) BROACHING 
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> GISHOLT 


1 PRODUCTION POINTERS 


TY AT THE SHOW! Booth No. 1042 


Latest advances in: 


Automatic Machining, Tape Control, 


Balancing, Superfinishing, Tracing 


You'll take a big step ahead the moment you set 
foot in the Gisholt booth — at the Machine Tool 


Exposition. 


The Gisholt booth will be alive with demonstra- 
tions showing new ways to cut costs, simplify your 
work and boost quality. 


You'll see dramatic developments in such fields 
as magnetic and punched tape control—improved 
techniques in balancing, Superfinishing and auto- 
matic machining for job lots and production work. 
You'll see 15 machines in action—a few of which 
are shown here. 


First public showing 
of the Gisholt AR ® 


He See the first Automatic Ram Turret Lathe — 

we =the Gisholt AR — handle both bar and chuck- 

Se ing work with fast setup and automatic cycle 
machining —— new savings in tooling, time 
—— and increased operator productivity. 


For information on AR Lathe, circle or write in No. 722 
on inquiry card. 





Latest advances 
from GISHOLT in action 
at the show — 
Booth No. 1042 


New FeeDia/® Control 


slashes setup time 


Don't miss the Gisholt 3F Fastermatic Auto- 
matic Chucking Turret Lathe featuring new 
FeeDial Control. Now you can dial your feeds, 
flick your speed and function switches in just 
15 minutes! Then set your tools and take your 
trial cuts. 


For information on 3F with FeeDial Control, circle or write 
in No. 723 on inquiry card. 


as 


NewFACTROL® [3 (ime 


Lie? | 


with continuous-path 
magnetic tape control 


— 


Push the button on the new Gisholt 101 
FACTROL Magnetic Tape Controlled Turret 
Lathe and watch the standard single-point tools 
on the hex turret and cross slide machine intri- 
cate contour and step work on some really tough 
parts. See a FACTROL tape prepared on a sim- 
plified program computer. 


Learn how your engineering department can use 
the FACTROL 101 to control production, cut 
your inventory and lead-time requirements — 
how it can handle your toughest parts with 
dramatic savings, both in time and in tooling. 


For information on Factrol 101, circle or write in No. 724 
on inquiry card. 





Fastermatic® 
with point-to-point 
punched tape control 


See a punched tape controlled Fastermatic Auto- 
matic Chucking Turret Lathe “think” its way 
through routine jobs. Again, production is con- 
trolled by your engineering department. This is 
IT for fast setup and automatic production on 
standard work without contours. 


For information on Tape controlled Fastermatic, circle or 
write in No. 723A on inquiry cord. 
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New Superfinisher® 
with automatic size control 


Get the facts on the new Gisholt MASTER- 
LINE 51B Superfinisher — a machine offering 
new economy on single- or multiple-diameter 
work. Note how the optional automatic size 
control offers consistent quality on close-toler- 
ance work. 

See the single-spindle, high-production Model 
81 Superfinisher for flat, conical or spherical 
surfaces. Vertical design is ideal for use with 
in-out conveyor systems . . . requires minimum 
floor space and may be easily added to high- 
production lines. 

Don't miss the Superfinishing attachments de- 
signed to fit on the front carriage of engine 
or turret lathes. These can also be applied to 
boring mills, grinders and automatic lathes. 


For information on Superfinishing Mechines, circle or 
write in No. 726 on inquiry card. 


Balancer boosts production 
efficiency 


Be sure to see the Gisholt 1S Balancing Machine 
— a machine equipped with “holding” meters. 
One set of meters for each correction plane 
indicates exact angle and amount of unbalance, 
and then “holds” the readings until the part 
is corrected — reducing chance of operator error 
and boosting production efficiency. 

And watch exacting tests performed on the 
large Gisholt 4U Balancer. Note that both the 
1S and the 4U Balancers require no special 
mountings — are unaffected by vibration from 
surrounding equipment. 


For information on Balancing Machines, circle or write in 
No. 725 on inquiry card. 





See Gisholt 
Production Pointers 
in action at the show, 


Booth No. 1042 


Rugged 5L makes big jobs simple 


See how efficiently the Gisholk MASTERLINE 
SL Saddle Type Turret Lathe whips the heavy 
stock removal problems on massive steel chuck 
body forgings. Note the rigidity that permits 
use of ceramic tools on finish facing and turn- 
ing cuts. 


Simplimatic® cuts 
costs, boosts accuracy 
on bevel gear work 


Discover the advantages of the Simplimatic’s . 
big, flat platen table on bevel gear work — 
how it permits rigid, compact tooling right 
up to the work for accuracy, maximum metal 
removal and long tool life 


For information on Simplimatic, circle or write in No. 
728A on inquiry cord. 


eN 


And find out how a Gisholk MASTERLINE 2L 
Saddle Type Turret Lathe with a turret-mounted 
JETracer slide tool gives you many of the 
advantages of automatic operation on a hand- 
operated machine — eliminates human error, 
saves on setup time and tooling costs. 


For information on 5L Saddle Type Lathes, circle or write 
in No. 727 on inquiry card. 


JETracer® on single-spindle 
automatic simplifies 
multiple-diameter work 


Watch while a No. 12 Automatic Production 
Lathe, equipped with a 4-pass JETracer on the 
front carriage, makes short work of multiple- 
diameter machining — contours, steps and radii. 
A ceramic tool on the final pass holds close 
tolerances and provides fine finish. 


For information on No. 12 Automatic, circle or write in 
No. 728 on inquiry card. 


JETracer on 
bridge-type cross slide 
adds flexibility 


And see how the Gisholt JETracer brings new 
cost and time savings to contour work on a 
standard Gisholt MASTERLINE No. 4 Ram 
Type Turret Lathe. 


For information on Ram Type Turret Lathes, circle or 
write in No. 722A on inquiry cord. 





GI SHOL 


MACHINE COMPANY 
Madison 10, Wisconsin, U.S.A. 


No. 7-860 


The Gisholt Round Table represents the collective 764 
experience of specialists in the machining, surface- 
finishing and balancing of round and partly 
round parts. Your problems are welcomed here. 


Turret Lathes - Automatic Lathes - Balancers - Superfinishers 
Threading Lathes « Packaging Machines * Masterglas Molded Plastic Products 
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NEW EX-CELL-O 
PRODUCTION 
EFFICIENCY 
BREAKTHROUGHS 
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See these 21 features at 


EX-CELL-0’s BOOTH 946 


Machine Tool Exposition, Chicago, Sept. 6-16. 
7. 


~ 











"Ul fi ds for Bryant Chucking Grinder Co., 


1 
| nd Optical Gaging Products, Inc.— subsidiaries of Ex-Cell-O. 
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tat ANNOUNCING 21 NEW EX-CELL-0 


( 


=C"NEW LINE OF PRECISION BORING MACHINES 





i 2 Temperature controlled hydraulic panels 

GBP Greater rigidity and stability in bases and tables 
¥ Hydraulic and coolant systems externally mounted 
GB) New standard heavy duty spindles 


NEW MODEL 973 
GROOVE GRINDER 


BPositive cam control of variable wheel feed 
and sparkout 


6 ydraulically operated cross slide movements 


Maximum speed and precision in the grinding of single, or 
multiple, grooves or forms mark this new machine’s potential 
for breaking production efficiency barriers. 
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Maximum dimensional stability under all kinds of operating 
conditions, and accurate repeatability on boring, turning, facing, 
counterboring, chamfering, recessing and trepanning operations 
are the forte of this new line of Ex-Cell-O Standard Precision 
Boring Machines. 


MODEL 411 
VERTICAL BORE 


Wi singe column construction 
Biseven different arrangements available 


Versatility is the production efficiency feature of the new Model 
411 Ex-Cell-O Vertical Precision Boring Machine. Easy tool 
changing and safe, easy, loading of heavy parts also contribute 


to this precision machine's effectiveness. 
60—658 
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PRODUCTION EFFICIENCY BREAKTHROUGHS 


MODEL 244 VERTICAL 
ELECTROSPARK MACHINE 


MODEL 922 
NUMERA-TROL 


9 Slides controllable to 25 millionths of an inch 
10 Lead time, tooling, engineering and production costs minimized 


The Model 922, a two dimensional tape controlled, ultra- 
precision machine tool for turning or boring intricate contours 
or grinding cams and templets. Designed to operate from any 
high performance numerical control system, it’s a most effective 
means for reducing metalworking overhead. 


LARGEST PRECISION 
BORING MACHINE 


a Massive, heavy construction 
(ED Hydraulics — infinite feeds, thrust-load compensation 


Accuracy, heavy cuts and good finishes on large parts are the 
high-production characteristics of the Ex-Cell-O Model 772 
Horizontal Precision Boring Machine. This largest horizontal 
boring machine in the Ex-Cell-O line is designed for maximum 


machine cycle efficiency. 
60—65C 
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13 Electrodes of various materials are used to form intricate shapes 
in hard conductive materials 


For fast and accurate drilling, piercing, trepanning and cavity 
sinking in carbides, die steels, etc. The Ex-Cell-O Vertical 
Electrospark Machine offers all the advantages of electro- 
discharge machining. 


MODEL 308 CAM BORE 


(A Positive, direct cam control, no levers, on table and cross slide 
15 Fast, easy, cam changing for maximum versatility 


On production parts requiring close-tolerance contouring, boring, 
turning, facing and grooving —singly or in various combinations — 
the Ex-Cell-O Models 308 and 312 Cam Boring Machines feature 
reliable repeatability for high production and quality. 





MORE EX-CELL-O/ ANNOUNCEMENTS — 
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ANNOUNCING 21 NEW EX-CELL-O PRODUCTION EFFICIENCY BREAKTHROUGHS 


MODEL 264 ELECTROLYTIC 
TOOL GRINDER 


h 


GF Grinds both tool faces and chip breakers 


Face grinding on one end and chip breaker grinding on the other 
—this Reciprocating Tool Grinder grinds high speed steel and 
carbide tools to blue print specifications quickly, at low diamond 
wheel cost, and without risk of heat checking. 


MODEL 36 
THREAD GRINDER 





ote Automatic wheel dressing, size compensation, wheel feed, 
retract, extra long leads, backlash compensation, and work 
speed control 


19 For production or tool room use 


The hydraulically operated and electrically controlled Model 36 
Thread Grinder produces accurately ground threads, internal or 
external, with minimum waste of time, labor or material. Single 
or multiple rib wheels may be used. 


o [yy 

FLL-O FOR PRECISION - 
"MANUFACTURE: ET 
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MENT - GRAN 
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MULTIPLE SPINDLE 
PRECISION BORING 


® interchangeable multiple-spindie plates 
GH Fully automatic cycle for multiple hole precision boring 


Full utilization on many jobs is afforded through the easily- 
changed multiple-spindle plates featured on Ex-Cell-O’s Models 
711 and 712 Precision Boring Machines. Built-in cross slide 
permits indexing between bores or sets of bores. 


ALSO IN BOOTH 946 


m Building Block Set-ups ™ Center Lapping Machine ™ Grind- 
ing Wheel Dressers ® Grinding and Boring Spindles ™ Quill-type 
Hydraulic Power Units m Drill Jig Bushings ™ Micron Sections 
@ Precision Production Parts # Continental Broaches, Cutting 
Tools, Counterbores ™ Rotac Torque Actuators ™ Magna-Sine 
Magnetic and Non-Magnetic Sine Plates Bryant Gages and 
Surface Plates m Cadillac Gages 
Accessories 


m Contour Projectors and 
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Cut Out Surplus 
Setup Time 


You can do exactly that with Michigan- 
Lorenz line of universal hobbers and 
shapers (Models up to 200 in.). No 
change gears to bother with in select- 
ing speeds and feeds on the hobbers. 
Just dial them in. You can’t help but get 
better tool life. And their ultra-rigidity 
spells ACCURACY. 


% Who Said You Can't Make 
Gears Any Better? 


There is a simple way to make even the 
best gears better — give them a final 
touch-up (after heat-treat) ona 
Michigan abrasive gear finisher. Im- 
proves the surface finish, takes out the 
burrs and tiny nicks 
pulls noise level Way 


from handling, 
(Yes, it 
Part 
of the secret is in Michigan’s exclusive 
Roto-Lube coolant, incidentally. Ask 
for Bulletin 999-60. 


down. 
even corrects small lead errors. ) 


¥%Tiny Grinding Wheels 
Do Big Job 


It’s fascinating to watch those tiny 
grinding wheels race around both ends 
of gear teeth on the Michigan 482 (for 
{182A 


In just seconds they deburr 


bevel gears ) and 
helicals ) 
and chamfer the entire profile—top root 
and flanks tooth on a gear. 


Ask for bulletins by machine number. 


for spur and 


of every 


% Dial Type Loaders 
Cut Cycle Time 


Dial type loaders which cut cycle time 
while protecting the machine against 
available on a 
variety of Michigan Tool machines in- 
cluding the Mark II gear finisher and 
the 999 abrasive gear finisher. 


mis-cycling are now 


%& It's Amazing What You Can Save 
With the Low-Cost #607 


There’s a bench type checking fixture 
that will handle gears up to six inches 
in diameter, will eliminate use of ball 
mikes, tells you if there is runout and 
how much, checks size to tenths and 
smoothness of rolling action. Ask for 


Bulletin 607. 


x Forms Precision Spline 
and Thread in Seconds 


Did you know you could perform mul- 
tiple operations—like spline and thread 
rolling—in a single stroke of a Roto-Flo 
machine? It’s being done successfully 


September 1960 


Xd 


WQ/ 


MY 


Ch- * 


in regular production. What’s more 
these so versatile that 
they are being used for semi-job lot 


runs. Ask for Bulletin RF-60. 


machines are 


Plunge Feed Makes 
1458-B Fastest Hobber 


If you want to know what real hobbing 
speed can be, look into the Michigan 
1458-B Ultra-Speed. Its infinitely vari- 
able feed rate is only part of the story. 
Designed for continuous production. 
Not recommended for job shops (a 
Michigan-Lorenz is best for that). Ask 
for Bulletin 1458-B-60. 


% Play Safe With 
Package Tooling 


Now from TWO Michigan Tool plants 
you can get package gear tooling engi- 
neered as a unit to give you perfect 
gears. Avoids such as sharp 
fillets, poor cleanup, incorrect contacts, 
shaving cutters and master gears not 
being properly matched. “Package” 
covers hobs, shaper cutters, shaving 


things 


cutters, abrasive finishers, master gears, 
etc. 


¥%& Now You Can Grind 
Crowned Gears To Tenths 


A fully automatic gear grinder that 
maintains true involute form and pro- 
duces either uncrowned or crowned 
gears (to radii of 0 to 12 inches). Auto- 
matic wheel dressing. Nothing for oper- 
ator to do but load and unload. Highly 
versatile. Wide choice of setup possi- 
bilities. Roughs, semi-finishes and fin- 


NEW GEAR 
IDEAS SPELL 


»“an ne BONANZA 
~ 


ishes in same automatic cycle, Ask for 
Bulletin CGG-60. 


HA Gear Finisher You 
Set Up With Dials 


That’s what the new Mark II makes 
possible. And you can shave the gears 
straight, crowned or tapered or both 
tapered and crowned with just ONE 
attachment. More beef than any other 
shaver for top accuracy. Amazing ease 
of setup and a honey for automatic 
loading. Fastest cycle time. Modular 
construction. Plus a host of other fea- 


tures. Ask for Bulletin 870-60. 


Gear Checkers 
Go Optical 


The latest lead and involute checkers 
now carry optical heads that not only 
boost accuracy but also speed up the 
checking process. On lead checkers ask 
us for Bulletin 1218A-60; on involute 
checkers it’s 1124-60. (Yes, you can do 
spacing on either one.) 


+ World's Fastest 
Gear Cutting Machine 
Now Has Through Feed 


For cutting spur gears, splines, ratchets 
and other toothed forms there is just 
nothing anywhere that will touch the 
Shear-Speed. Now the Model #30 is 
available in an open double-column 
design, tied together across the top 
giving it even greater accuracy. See 
how easy automatic chip removal can 


be. Ask for Bulletin SS-60. 


> 4 On display at the National Machine Tool Exposition, Sept. 6-16. 


> MICHIGAN TOOL COMPANY € Wn: pES 


7171 E. McNICHOLS RD. DETROIT 12, MICH. 
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The BRYANT exhibit 


If high-production, low-cost internal 
grinding is an important factor in 

your manufacturing operation, don’t 
miss Bryant Booth #936. You’ll see 
grinding done at eye-opening production 
rates by these advanced-design 

Bryant machines. 








Bryant 
UNIVERSAL Internal Grinder 


A completely new, low-cost, general purpose 
machine for I.D., O.D., internal face and 
rotary grinding. Incorporates many plus 
values not found in other low-cost machines. 





Bryant MODEL “B" 
MINIATURE CENTALIGN® 


Miniature Centaligns will demonstrate 

the grinding of minute bores and raceways 
in miniature bearing races. The Model ‘*B”’ 
is a truly miniaturized machine, offering such 
noteworthy features as Bryant’s 
production-proven disc drive workhead, 
quick-change “ packaged tooling’’, and 
*“New Wheel Dress” mechanism. 





Bryant VERTICAL CAM Grinder 


This vertically constructed machine greatly 
multiplies the production of contoured bores. 
The operation of the eccentric workholding 
fixtures in a horizontal plane increases production, 
loads faster and easier. This grinder is of 
Centalign unit type construction, requiring a 
minimum of floor space. The high-production 
grinding of contoured bores will be demonstrated. 





Bryant MODEL “C" CENTALIGN® 


The standard for dependability, speed and accuracy in 
the world’s major production lines. Featuring the 
exclusive Centalign wheelslide construction, cycle 
control by programming cams, and time-saving, 
split-second work handling. 
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is a “MUST-SEE’”’ at Chicago! 


BRYANT CHUCKING GRINDER COMPANY 


58 Clinton Street, Springfield, Vermont, U.S.A. 
Offices: Springfield, N. J. » Cleveland + Detroit + Indianapolis » Chicago 
Precision Internal Grinders + Spindles + Special Machinery and Components 
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MODEL 8 

Economical 8” Screen Pro- 
jector. Can be used in Hori- 
zontal or Vertical Position. 


EX-CELL-O 
CONTOUR PROJECTORS’ FIT YOUR 
OPTICAL GAGING REQUIREMENTS 


MODEL 30 

A True, Heavy Duty Pre- 
cision Measuring Projector 
with 30” Diameter Screen, 
and 12” Diameter Capacity. 


wi 


LITT \ 


0 


: 


MODEL 14-6 

with Plain Table for Pro- 
duction-Line Use with Chart- 
Gages and Fixtures. 
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iN Write for new edition of 
EX-CELL-O Contour Projector 
Booklet — Available Now! 


Yo Ml oh de =P, @4 Gi oi Oe © Gold sloldelile)s Mel Mm Ol-ligell Mes 


WV OPTICAL GAGING PRODUCTS, INC. 


26 FORBES STREET: OT-Yohoh "1 -t-ha al 
(A subsidiary of EX-CELL-O Corporation) 
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% Since 1957, applied in 


20,000 special boring, 
facing, turning, milling 
and chamfering tools 


* Simplifies combining 


of operations 


Cartridge System 
' IZ > ' 


n only 3 years, the Wesson adjustable cartridge 


tooling system has revolutionized the design of thou- 
sands of multiple point tools for boring, milling, 
chamfering, turning and facing. (For examples, turn 
the page.) 

The standard 5 styles shown below, alone, cover the 
vast majority of all special multi-point tool require- 
ments resulting in minimum inventory cost, minimum 
tool design and fabricating cost. From 2 to 18 or more 
operations may be combined in a single tool with the 
Wesson cartridges. Adjustable in two directions, the 
cartridges with their throw-away inserts cut down-time 
for setup and tool changes. They come in 5 styles (for 
square, triangular or pentagonal inserts) and in left 
and right hand types. 

The same cartridge can be used for machining 


p> pee 


This little cartridge is 
the simple answer to thousands 


of special tool needs. 


different materials simply by switching to the required 
Wessonmetal grade. When a tool is no longer needed, 
cartridges can be switched to other uses. Damaged 
cartridges can be quickly replaced from stock, avoid 
high special tool replacement cost. 

You can often use special tools for different size 
parts by simply adjusting the cartridges. Designed to 
provide maximum chip clearance and to protect the 
cutter body, cartridges are rigidly retained in the body. 

Get our latest bulletin (C-660) on these standardized 
cartridges by circling A-2 on the Readers’ Service Card. 
Circle A-] and our representative in your area will show 
you numerous illustrations of some of the 20,000 
different special tools in which these cartridges have 
proven themselves. 


Please turn the page .. . 





Some of the many specials using WESSON cartridges 


AUTO TRANSMISSION CASE 


15 different operations with one tool 


AIRCRAFT ENGINES 


Simple boring bars perform multiple 
boring and chamfering. 


boring, facing, chamfering. 


AUTOMOTIVE 


Simple tool block fer multiple turn- —— 
ing and chamfering. . :' 

CLUTCH HOUSING 
Bores and faces clutch housing of 
cast aluminum. 
special cartridges. 


k 


Facing units have 


HYDRAULIC VALVES 


preset blocks and 
cartridges face ends of all valve sizes. 


Interchangeable 


BRAKE DRUMS 


This boring tool R & F bores brake 
drums with 8 cartridges. 


ELECTRIC MOTORS 


Bores and faces all bearings, chamfers 
OD, ID on various sizes of motors. 


ALUMINUM SLABS 


Milling cutter units to closely control 
face run-out in slab milling of alumi- 
num ingots. 


CONNECTING RODS 
STEERING ASSEMBLIES 


Hollow mill turns ends of control 


rods, Three cartridges per diameter 
arm shafts. 


simultaneously adjustable. 


Rough and finish bores big ends of 


Semi-finish bores, chamfers end and 
faces flange in one operation on alu- 
minum hoist housing. 


TRACTORS 


Rough bores, grooves, chamfers both 
ends and finish bores collar coupling. 


- 
ROAD BUILDING EQUIPMENT 


R&F connecting rods to a diameter 
tolerance of only + ().0002 in. 


CONVERTER 


Bores, counterbores, turns ID of hub, 
triple-faces and double-chamfers con- 
verter housing. 


a Z 


* 





f 


neg 4: 
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Use the New, Modern A-L Steelector System 





Now you can accurately select the proper tool steel based 
on its individual characteristics and be sure that it’s avail- 
able for off-the-shelf delivery before you place your order. 

The new Allegheny Ludlum STEELECTOR Program 
makes tool steel selection fast. And it eliminates the em- 
barrassment of specifying a grade which later turns out to 
be unavailable or available only after a costly delay. 

The leading grades of tool steel that meet 96 percent of 
all applications—as listed in the Allegheny Ludlum Tool 
Steel Handbook—form the basis of the STEELECTOR 
Program. The STEELECTOR Grades are charted on cards 
covering each group of steels (tool room, hot work, and 
high speed grades) to help you select the particular grade 
best for your application. 

Bar graphs on each STEELECTOR Card show how the 
various grades compare in abrasion resistance, toughness, 


/ 
/ 


PROGRAM 


yA 
4 
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size stability, machinability and red hardness. It’s easy to 
determine accurately the combination of properties that best 
suits the job at hand. 

The complete necessary range of sizes and shapes is listed 
in a special Data Stock List for every grade. These lists also 
include heat treating, typical working hardnesses and other 
data to insure that your selection is correct. 

You can choose with confidence because every STEEL- 
ECTOR grade has been selected from the complete line 
of Allegheny Ludlum Tool Steel and made under the rigid 
quality control standards of all A-L products. 

For a complete explanation of the STEELECTOR Pro- 
gram, ask your Allegheny Ludlum sales representative for a 
copy of the colorful A-L Tool Steel STEELECTOR Booklet, 
or write: Allegheny Ludlum Steel Corporation, Oliver Build- 
ing, Pittsburgh 22, Pennsylvania. Address Dept. TE-9. 


/ ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country 
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THIS TRU-GRIT® ROTARY DIAMOND DRESSING WHEEL 
forms grinding wheels with speed, accuracy and 
economy unapproached by any other method 


It form dresses ANY grinding wheel— vitrified, 
resinoid, silicate, rubber or shellac bond. It has 
none of the limitations of crusher roll or single 
point diamond tool forming; it develops com- 
plex configurations and sharp, deep, square 
grooves with absolute accuracy, assuring exact 
reproduction in the work piece. It may do this 
in a single, quick pass between ejection and 
loading, without interrupting the production 
cycle. Downtime for tool changing on every 
shift is out; the Tru-Grit Rotary Diamond 
Dressing Wheel’s finishing and dressing life 
goes far beyond anything known before. Savings 


in downtime, the increased number of pieces 
produced, the lower cost per piece over the 
life of the Tru-Grit Rotary Wheel are things 
to make cost engineers take a second look. 
But, perhaps the most dramatic difference of 
all is in the meticulous accuracy, fine finish 
and routine uniformity of the processed pieces. 
This is what quality control engineers have 
dreamed about and it makes quality control 
reports something of a formality. If you'd 
like facts and figures on actual applications 
of the Tru-Grit Rotary Diamond Dressing 
Wheel, write us. 


WHEEL TRUEING TOOL COMPANY 
7910 SEMI-CENTENNIAL 7960 
Main plant and office: 143-3200 W. DAVISON, DETROIT 38, MICHIGAN 
Southwestern plant: DALLAS, TEXAS * Western plant: LOS ANGELES, CALIFORNIA 


Eastern affiliate: WHEEL TRUEING TOOL COMPANY OF NEW JERSEY, BLOOMFIELD, N.J. 
Canadian plant: WHEEL TRUEING TOOL COMPANY OF CANADA, LTD., WINDSOR, ONT. 


Oldest and largest diamond and diamond tool specialists in the Western Hemisphere 


INDUSTRIAL DIAMONDS . DIAMOND TOOLS . DIAMONDO-MISER TOOL TURNING DEVICES . 
FIELD DIAMOND DRILLS . MASONRY DIAMOND DRILLS AND SAWS . 


MINING AND OIL 
PORTABLE DRILLING MACHINES AND SAWS 
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What? 


America’s finest automatic 
transfer machines made by a 


light bulb 


Many years ago we discovered that 
Sylvania specifications for automa- 
tion equipment were so exacting, we 
had to make the machines ourselves. 
Nothing accurate enough was avail- 
able anywhere, at any price. 


For 20 years we have been making 
this automation machinery to pro- 
duce our own light bulbs, radio 
tubes, fine electronics equipment. No 
one has ever equaled Sylvania auto- 


mation machinery for accuracy and long-term dependability. 


Now these machines are available to outside companies 
seeking this same extraordinary degree of accuracy. 


Ideal for high-speed automatic fabricating, finishing, 

assembling, indexing, packaging, these machines are 
available in two 
general types: 


1. Conveyor in- 
dexing chassis, 
exceptional for the 
extreme accuracy, 
strength, and ver- 
satility of its chain 
—not made com- 
mercially, but by 
Sylvania itself. Chassis also provides greater tool and driv- 
ing capacity than other such chassis on the market. 


SYLVZ 


manufacturer! 


2. Rotary indexing chassis in 
two sizes and in single and double 
turret models. Made with unusually 
great driving and tool capacity. 
Top of the transmission spider is 
specially machined for rotary vac- 
uum or pressure valve. 


Also, precision indexing trans- 

missions (5 models ) 

* Heavy-duty unit with extra-large 
cam well and spider diameter for wider 
range of stops per revolution. 

Standard unit features higher cam speeds, a provision to inte- 
grally mount rotary vacuum or pressure valves. 

Universal unit operates with its output shaft horizontal or verti- 
cal. Has wide range of applications. 

Small universal unit. Lower silhouette and extra-long input shaft 
are main features of this extremely durable, accurate transmission. 


Conveyor unit. Very rugged, heavy-duty unit designed for con- 
veyors, but easily adaptable for rotary tables, other intermittent 
motion machines. 


FREE BROCHURE! 
SYLVANIA LIGHTING PRODUCTS 


Equipment Development Plant 
121 Loring Avenue, Salem, Mass. 
Please send me free brochure of: 
ROTARY (© CONVEYOR (© TRANSMISSIONS 
Name aon 


Position 


Company 


NIA 


Address 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS es) 
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The Norton Measure of Value . . . the true measure 
of savings on materials you buy for your 
production is the cost-per-piece produced. 





Call your Norton Man — he has the ex- 
perience, the products, and knows how 
to save you money where it counts. 
There’s a Norton expert in the fields of 
— abrasives ... grinding machines... 
refractories. 


The Tool and Manufacturing Engineer 





You can 
roduc 


than you can 


It is not how much you spend, but what you re- 
ceive for your money that determines a bargain. 

The economic truth of the above statement ap- 
plies to all manufacturing and is especially true in 
grinding wheels. 

There are cheaper grinding wheels than Norton 
wheels and on the invoice they may look like a 
bargain. But if the wheels purchased fail to perform 
efficiently on the production line or incur produc- 
tion delays because of poor quality or misapplica- 
tion a higher cost of production is the price 
actually paid. 

In brief, the true measure of grinding wheel value 
is not how much you paid for it — but how much you 
get from it. Here is what you can get from Norton 

Norton Company gives you the most advanced 
research engineering and manufacturing facilities in 
the entire abrasive field — and you get this great 
scope of detailed knowledge on a personal basis — 
your Norton Man. 

Your Norton Man starts his career by spending a 
minimum of one year in a carefully planned train- 
ing course in the Norton plant and a comparable 
period of training in the field. The Norton Man has 
an average of 15 years’ abrasive experience in addi- 


‘greater Savings 


buy 


tion to the specialized training. He is the most 
knowledgeable man in abrasives that you can con- 
sult. He is your consulting abrasive engineer. 

He will make a free Abrasive Requirement Study 
for you. This study lists the correct specifications 
for each abrasive job in your plant to assure you 
lowest cost-per-piece produced. He is also available 
for complete field testing on specific problems. 

For example, your Norton Man can increase pro- 
duction by pointing out ways to better wheel usage 
and fewer wheel changes. He has the widest selec- 
tion of grinding wheels in the industry to help him 
select the perfect wheel for new product grinding 
operations and improving your current grinding 
jobs — both at the lowest cost. 

Norton economy pays off in lower cost-per-piece 
produced. Call your Norton Man. Norton 
COMPANY, General Offices, Worcester 6, Mass. 
Plants and distributors around the world. 


NORTON 


ABRASIVES 


W-1973 


75 years of... Making better products...to make your products better 
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THESE PARTS ARE BEING PRODUCED AT SPEEDS OF 90 TO 250 PCS/MIN 

















PROFIT-TREE! 


These are formed parts produced in single automatic op- 
erations on the revolutionary new Torrington Vertical 4- 
Slide. 


With precision and speed, the Verti-Slide has replaced as 
many as five and six progressively tooled presses in the 
production of a complex part. Normal secondary opera- 
tions such as welding are being done in one continuous 
automatic operation in excess of 100 pcs/min. 


If you make or buy complex wire or strip parts, the Verti- 
Slide method offers dramatic reductions in production 
cost. Less parts handling, in process inventory, machine 
space—all mean greater profits to you. 


Write or call for field technical data or a Torrington Sales 
Engineer. 


THE TORRINGTON MANUFACTURING COMPANY 
MACHINE DIVISION Torrington, Connecticut 


Use Reader Service Card, CIRCLE 33 





part of a COMPLETE efficiency-proved line... 


SIMONDS MOUNTED WHEELS 


here’s why they’re your best buy for 


BETTER GRINDING 


oy 
~ 


jf 


a 


Consistently superior performance because they’re made 
in the right grain and grade combinations for the jobs 
they have to do. Mechanical accuracy you can count on 
for true concentricity, precise wheel shape and top cut- 
ting efficiency. Stainless steel mandrels securely bonded 
to wheel .. . specially fluted . . . guaranteed not to come 
loose or pull off. 


The COMPLETE line for complete satisfaction. Grind- 
ing wheels are our business . . . and our business is to 
help your business with top quality grinding wheels 
including Diamond Wheels, man-made and natural .. . 
precision grinding wheels; centerless, cylindrical, etc. . . . 
abrasive segments . . . snagging wheels .. . Double XX 
weld grinding wheels, etc. Just name what you need 
and your Simonds distributor will supply it. 


Write for Mounted Wheel Catalog ESA-67 


'SIMONDS 


ABRASIVE CoO. 


PHILADELPHIA 37, PENNA 


4 / YOUR SIMONDS DISTRIBUTOR 
‘ COUNT ON / FAST SERVICE ¢ LOCAL STOCKS 


WEST COAST PLANT: EL MONTE, CALIF.—BRANCHES: CHICAGO « DETROIT « LOS ANGELES » PHILADELPHIA » PORTLAND, ORE. » SAN FRANCISCO 
SHREVEPORT — IN CANADA: GRINDING WHEELS DIVISION, SIMONDS CANADA SAW CO., LTD., BROCKVILLE, ONTARIO * ABRASIVE PLANT, ARVIDA, QUEBEC 
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valves providing you with maximum 


performance and dependability 


cylinders 


in fluid power equipment 
airline ; 
filter-lubricators ‘ f 
\\CQJQM ... world's largest manufacturers 
special pneumatic and of air and hydraulic equipment 
hydraulic machines OVER 11,000 STANDARD CATALOGED ITEMS; 
11 CATALOGED LINES OF AIR AND HYDRAULIC CYLINDERS 


LOGAN EQUiPM EN T e 


LOGANSPORT MACHINE CO., INC., 839 CENTER AVENUE, LOGANSPORT, INDIANA 
- R E E PLEASE SEND COPY OF CATALOG: 


100-1 Air Cylinders 300-2 Presses ] 200-4 and 200-7 Hyd. Valves 
Send for 100-2 Mill-Type Air Cyls. Facts of Life [] 200-6 Super-Matic Cyls 
your copy of 100-3 Air-Draulic Cyls. } 200-1 Hyd. Power Units } 300-1 Chucks 
" ] 100-4 Air Valves [} 200-2 Rotocast Hyd. Cyls. | |} ABC Booklet 
100-5 Logensquore Cylinders [] 200-3 750 Series Hyd. Cyls. [] Circuit Rider 
20-page booklet 100-6 Ultrametion Cylinders 
on the “rights” 
and “wrongs” in 
setting up and servicing air and 
hydraulic equipment, COMPANY 
Member ADDRESS 


National Machine Tool Builders’ Assn. 


National Fivid Power Assn. - S faa E te | F Y a oO G A N 


A down-to-earth 


NAME 
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exceptional quality 
British-made 


PRECISION 
MACHINE TOOLS 


presented by LAP OINTE| et wn 
C2! COLISEUM Mackinoxy SHOW 


Chicago Coliseum, Sept. 7-15, 1960 


(near the Loop) 











A working exhibit... 


every machine under power! 


Super Shaper 

Openside Crank Planer 

Chucking Lathe 

Engine Lathe 

Ram Type Turret Lathe 

Saddle Type Turret Lathe 

Cylindrical Grinder 

Automatic Internal Grinder 

Surface Grinder 

Gearbur Machine 

Gear Planer 

Universal Milling Machine 

Automatic Copy Die Sinking Machine 
Radial Drill 

Horizontal Boring Machine 

Rotary Positioner with Numerical Control pictures inside => 








LAPOINTE| BUTLER 


36” OPENSIDE CRANK PLANER } 
Table, 48” long x 23” wide, with 24” of adjustment, .« 
admits 24” under the cross-slide. “Heid” Tastomatic 
Electro-Magnetic Copying System on the cross-slide 
tool-box for copying in line of feed. 











ER MACHINE TOP 


we BuTLE ENGLAND 


18” SUPER SHAPER 








LAPOINTE 








MODEL 10B2 ENGINE LATHE 














MODEL #7 PRELECTOR-SADDLE TYPE TURRET LATHE 
MODEL 3DS RAM TYPE TURRET LATHE Height of center 
Height of center ; Swing over stainless steel covers 
Diameter of hole through spindle , F Diameter of chuck which will swing over cross-slide 
Diameter of bar that automatic chuck will take ; Diameter of chuck which will swing up to edge of cross-slide 12” 
Max. diameter that will swing over bed covers ‘ Diameter of hole through spindle 2 
Number of spindle speeds in each direction 1 Number of spindle speeds in each direction 








LAPOINTE| GHURCHILL 











4 


* Churchill 


= 
i 
‘ 
4 


MODEL HBM AUTOMATIC INTERNAL 7 MODEL NB 6 x 18 SURFACE GRINDER MODEL BW 10 x 36 CYLINDRICAL GRINDER 

Max. swing inside the guard ' 4é Demonstrating the “Rotaform” This machine is shown with diminishing feed mecha- 

Max. swing over table nism, incorporating automatic wheel truing and com- 

Max. traverse of work table pensation, together with automatic control of the 

Max. bore diameter ground machine cycle by electric sizing gage fer plunge 
grinding work. 


LAPOINTE] PARKINSON 














PARKS OM 


MODEL 5B SUNDERLAND GEAR PLANER 
for Spur and Spiral Gears ‘ 
, 24” dia. 4” face 
Will cut spur gears up to ... o MODEL 2 NU UNIVERSAL 
GEARBUR MACHINE 5 D.P.— ¥%” C.P. 
Will cut spiral gears up to a com- MILLING MACHINE 
bination of 60°, %” normal 
pitch, 234” face 
Greatest distance, end of spindle 
to outer support 
Hole through spindle 
Taper hole in spindle 
Diameter of arbor 











LAPOINTE LAPOINTE| KITCHEN-WALKER 




















MODEL TM 43A AUTOMATIC 
COPY DIE SINKING MACHINE 


46” x 14” COLUMN 
RADIAL DRILL 











LAPOINTE LAPOINTE 

















ROTARY POSITIONER 
, ny : WITH NUMERICAL CONTROL 
NO. 2 KEARNS PATENT ] a Exceedingly high order of accuracy. Can feed 
HORIZONTAL FACING, BORING, ss instructions into the circular table as small as 
MILLING, DRILLING AND Pee 4 one-half second of arc movement (equivalent 
TAPPING MACHINE to about 35 millionths of an inch on the 
periphery). 


All machines are available fully tooled, and backed up by the exten- 


sive Lapointe engineering, production and service personnel. 


Other models and other capacities of these machines are available. 


Write for descriptive literature, and prices. 


Address Department TE 


LAPOINTE MACHINE COMPANY 


HUDSON, MASSACHUSETTS 
Exclusive U. S. Agent for PRECISION 


ASSOCIATED BRITISH MACHINE TOOL MAKERS. LTD. MACHINE 


Also THE GEAR GRINDING CO., LTD. + H. W. KEARNS & CO., LTD. TOOLS 
A. KITCHEN —D. WALKER, LTD. 





ASSEMBLE ACCURACY 





into your special machines 


EXTREME ACCURACY AND 
RIGIDITY ... because rugged, unit- 
cast body assures precise alignment. 
Heat treated wear parts and pre- 
cision ball and roller bearings used 
throughout. 


FAST CYCLING... with multiple 
disc clutch and brake to engage and 


disengage feed train from spindle © 


drive. 


VERSATILE . . . because readily avail- 
able commercial quick-change pick- 
off gears are used in feed train. Three 


drive arrangements are available. 


POSITIVE ACTION... and depend- 
able performance through countless 
cycles. Closed cam design insures 
fast, positive quill return without 
use of springs. 


DATA... 3%” stroke; 6000 rpm 
maximum spindle speed; 1000 
pounds maximum thrust; 3 horse- 
power motor maximum. 


FOR COMPLETE INFORMATION ... 
write for Catalog No. 508. 


At the same time, ask for information on Hartford Special’s lines: 
of Air Hydraulic Drill Units, including the all-new Model 17-400. 


THE HARTFORD SPECIAL MACHINERY CO. 


3800 College Highway, Simsbury, Connecticut 
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TAPE-CONTROLLED 


All-new jig borer and mill- 
ing machine — A multi-pur- 
pose machine with tremen- 
dous costreduction capability, 
this precision horizontal jig 
borer with heavy-duty milling 
capacity will be demonstrated 
cutting metal under G&L 
Numeripoint” tape control. 
Repeat accuracies + .0001"; 
spindie speeds 12.6 to 1600; 
spindle feed .0007 to .250/rev., 
and milling feeds .012 to 120", 
min.; 10 hp; 30 x 48" table; > 
automatic saddle depth posi- 
tioning 


TAPE-CONTROLLED 


All-new table-type horizontal built with the 
power and rigidity to make it the most productive 
machine in the history of the world's leading line of 
horizontal boring, drilling, and milling machines. 
Dozens of advanced features include complete pen- 
dant control of every machine function, “joy-stick" 
contro! of milling feeds, 3-way column, motorized 
headstock, independent and combination saddle and 
spindle feeds. To be demonstrated boring, drilling, 
and milling under “Numeripoint™ control 


TAPE-CONTROLLED 


All-new horizontal die 
sinking machine — The 
“Numeripath" magnetic 
tape-controlled Giddings 
& Lewis DiMil can be oper- 
ated at speeds 25% faster 
than tracer-controlled ma- 
chines without sacrifice in 
tool life. It provides su- 
perior finishes, reduces 
bench time and cuts lead 
time and manufacturing 
time. To be demonstrated 
machining an automotive 
forging die 


15 machines, two tape control 
systems in Giddings & Lewis 
$1,000,000 display 


15 advanced design machine tools 
with a total worth of more than 
$1,000,000 will be exhibited by 
Giddings & Lewis at the Machine 
Tool Exposition. All machines will 
be under power, five operated by 
G&L ‘“‘Numeripoint”’ punched 
paper tape control, and one under 
G&L ‘‘Numeripath” magnetic 
tape path control. 12 machines 
will be cutting metal. 


The capabilities of this equipment 
as compared to that built just a 
few years ago are almost unbe- 
lievable. Make a note now to see 
them in action! 


“Nymeripoint,” “Nymeripoth,” ond “DiMil” ore Giddings & Lewis trade-marks. 





All-new Bickford 9" radi- 
al — 5-hp reversing motor, 
3 or 4-ft arm. Automatic 
tapping reverse standard. 


Finest and most rigid radi- All-new 10-hp 11° Bickford Heavy-duty15”and19" Bick- All-new Bickford 30” upright drill 


al of its size ever built at 
any price. 


radial — New heavy-duty head 
with pushbutton spindie con- 
trol enables the operator to 
put more finished parts on 
floor. 


ford radials — The exclusive 
capabilities of these machines 
will be demonstrated by tap- 
ping Class 3 threads, drilling 
3” holes at .100” feed/rpm! 


—This versatile 10-hp machine is 
a totally new concept in fast pre- 
cision equipment for ‘production 
and layout drilling. Features push- 
button operation. 


TAPE-CONTROLLED 
42° vertical turret lathe — 
An original G&l development 
that brings revolutionary eco- 
nomies to automatic small-lot 
machining. Table speeds, 
feeds, the five tools in turret 
head and four in side head are 
positioned by tape vv 


8-ft heavy-duty vertical boring mill— 
with full pendant control, roller bearing 
table track, and electronic readout 
measuring system. Operates continu- 
ously at carbide and ceramic tool speeds 
without loss of accuracy. 


New 28° Bickford automatic cy- 

cling drill — A wide range of speeds 

and feeds in combination with auto- New high-speed positioning table and 

matic cycling and pushbutton control precision drilling machine — 360°/min 

make this machine an outstanding 38” x 50° table with 5-ton capacity posi- 

producer on smaii lots or long runs. tions to + .001”, repeats to + .0005”. Drill 
w 


TAPE-CONTROLLED 


features full preselection of 36 speeds, 
, 18 feeds. Reduces floor-to-floor time as 
, wv 


much as 75°. 


TAPE-CONTROLLED 


Precision production-type 5 
floor-type horizontal with auxili- 
ary table — Every feature for fast 
positioning, repeating accuracy, 
versatility of application in boring, 
drilling, tapping, milling. Manual, 
digital dial and tape control. > 


A new simplified manu- 
facturing-type 4” hori- 
zontal featuring exclusive 
new zero positioning scale 
and many other items for 
operating ease and versa- 
tility that make it one of 
the fastest and easiest 
machines to run that has 
ever been built. > 


DDINGS & LEWIS 


GIDDINGS & LEWIS MACHINE TOOL COMPANY, Fond du Lac, Wis. 


Jig borer and milling machines; horizontal boring, drilling, and milling machines; vertical turret 
lathes; vertical boring mills; positioning tables; die sinking machines; contour milling machines; 
radial and upright drilling machines; planers; planer mills; numerical and tracer control systems; 
Davis boring tools. 


(R 


GIDDINGS & LEWIS 
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Now ... 3%" Capacity 
With This New Greenlee 


Biggest of the Greenlee Bar Automatics! 
This new 3!2”— 6 spindle model offers the 


most outstanding advantages in the field. 





It is exceptionally versatile. It offers 
well-known Greenlee dependability. 
Like all Greenlee Automatics it has 
independent, cam-operated cross slides 
and a wide-open tooling area. Greater 
flexibility, accuracy and productivity 
are built into this big, powerful 
Greenlee Automatic. Check these 


outstanding advantages: 


Permanently Aligned Spindle Carrier 

Positive, High-Speed Carrier Indexing 
Wide-Open, Easily Reached Tooling Area 
Sturdy, Cam-Feed Main Tool Slide 
Interchangeable Cross Slide Camming 
Micrometer Adjustment On All Cross Slides 
Rapid-Shift, Dual-Range Speed and Feed Gears 
Built-in Lead Screw Threading Feed and Drive 


GREENLEE 


Other Greenlee 6 Spindle Bar Automatics 
are offered in |", 15g", 2" and 254" capacities. 


SPECIAL MACHINES * SIX AND FOUR SPINDLE AUTOMATICS~ »* TRIM PRESSES 


The Tool and Manufacturing Engineer 





GREENLEE. :'<<: 


1938 MASON AVENUE, ROCKFORD, ILLINOIS 


DIE CASTING MACHINES * WOODWORKING MACHINES AND TOOLS * HYDRAULIC AND HAND TOOLS 
September 1960 Use Reader Service Card, CIRCLE 41 











CALCULATED TO CUT COSTS 


CARD gages, like forms in geometric progression are duplicated with con- 


sistent accuracy. Precise duplication like this can help you save production time 
and money. Get the gages you need from your CARD Distributor, who carries 
a full line of gages, taps, dies, and screw plates. And get expert advice on their 
selection and use from your CARD technical man. S. W. CARD DIVISION, 
Mansfield, Mass. Card Warehouses: Atlanta, Chicago, Detroit, 
Fort Worth, Los Angeles, New York, San Francisco. 


~~ fam 
Sehgous Kye eee i 


DIVISION OF UNION TWIST DRILL COMPANY 
Serving you through the best distributors from coast to coast 
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PROGRESSION SYMBOLIZES PRECISE DUPLICATION 


CALCULATED TO CUT COSTS 


Geometric progression sets the pattern for producing UNION cutting tools. 
That's why each UNION end mill of the same type and size is precisely dupli- 
cated. To users this assures consistently better performance and longer service 
life. Add these benefits to your own production by specifying UNION end mills, 
drills, reamers, milling cutters, gear cutters, hobs, carbide tools, and inserted 
blade cutters. Available nationally through UNION Distributors and stocked in 


UNION warehouses in Atlanta, Chicago, Detroit, Fort Worth, Gi 
Los Angeles, New York City, and San Francisco. 


UNION 


UNION TWIST DRILL COMPANY, Athol, Massachusetts 
S. W. Card Division, Mansfield, Mass. Butterfield Division, Derby Line, Vt. 








_— 
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LARGE 
LAMINATING 
TOOL 


MADE 
AT 807% 


SAVINGS 


This Laminated Epoxy Resin-Glass Fiber Tool is 
used to shape sectors of a convex epoxy-glass part 
each measuring about 14 by 6 feet. The low-cost tool 
was built of BAKELITE epoxy resins laminated with 
glass fibers by Cleveland Standard Pattern Works for 
the Tapco Group of Thompson Ramo Wooldridge, Inc 

The epoxy resin compound was formulated by 
Rezolin, Inc., Los Angeles, California ' 


using BAKELITE epoxy resin-glass cloth laminate 


You gain two distinct advantages when 
tools are made with BAKELITE epoxy res- 
ins. Tools can be produced rapidly, and 
they result in substantial savings in cost 

The Tapco Group of Thompson Ramo 
Wooldridge, Inc 


proven the merits of epoxy laminate tool- 


has dramatically 
ing. A parabolic shaped laminating tool 

approximately 15 feet long and seven 
feet across—was made and placed in pro- 
duction in a minimum amount of time. 
In addition, it has a smooth and flawless 
surface, producing parts with no detect- 


able distortion. The company claims the 
epoxy -glass tool saved approximately 
four-fifths of the estimated cost of a lam- 
inating tool made from other materials. 

If you are concerned about your pres- 
ent tooling expenses, investigate epoxy 
resin-glass fiber combinations. See your 
local technical representative, or write 
for information to Dept. CV-141, Union 
Carbide Plastics Company, Division of 
Union Carbide Corporation, 270 Park 


Avenue, New York 17, New York. 


UNION 
CARBIDE 


BAKELITE and Un1on Cansipe are registered trade marks of Union Carbide Corporation, 
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Very special production advantages 


achieved with very little engineering 


This high quality cast BX cable connector is still strictly a volume 
production job . . . to be processed at absolute minimum cost. Bodine’s 
solution to the problem has reduced FIVE separate handlings to ONE, 
with a single Bodine machine performing 6 operations and two inspections 
at 25 strokes per minute . . . 11,250 total operations per hour. 


Yet this is not, in the usual sense, a “special” production unit. It 

is a standard Bodine Basic 41-20 machine with standardized Bodine equipment 
and tooling that involved very little engineering except for the dial 

plate. Substantial production savings are matched by equally substantial 
initial cost and time savings. Advantages include RAPID 

CHANGEOVER to many similar operations . . . a “complete production line” 
for these products in a few square feet of floor space. 


This is just one current example of Bodine time and cost-saving 
approaches to today’s urgent cost-cutting needs. Let’s 
apply the same thinking to your problem. Write Dept. TE-9 today. 


PRODUCTION: 25 strokes per minute. 1250 pcs/50-min. hour. 
11,250 operations/50-min. hour. 


BOOTH NO. 828 
The Machine Tool Exposition — 1960 
AUTOMATIC- DIAL TYPE DRILLING M LING 
TAPPING AND SCREW INSERTING MACHINES 


3BD60 
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Fiow UDDEHOLM Solved 
A Tough 
Tool Steel 








Sendzimir Mill Work Rolls, to impart that high finish to cold-rolled material, 
must, themselves, have an extremely fine surface finish. 


The Problem—Produce a ‘“‘clean”’ steel for high pressure and high speed cold 
rolling application. 


The Solution—UHB “‘Tri-Z’’, a high carbon, high chromium steel with an ab- 
solute minimum of non-metallic inclusions. 


Uddeholm metallurgists solved the problem by starting with the purest Swedish 
ores, having very low sulphur and phosphorous content. Then, they used extreme 
care in refining, a special pouring technique aiid quality controls to the highest 
standards. Because of its “‘cleanness’’, its ability to take an exceptionally high 
finish and stand up under high pressure and high rolling speed, ‘“‘Tri-Z”’ is the 
criterion for Sendzimir Mill Rolls. 


All Uddeholm Tool Steels, whether for standard or unusual applications, adhere 
to the same high quality standards. You can choose from more than 2800 com- 
binations of grade, shape, size and finish. Contact your nearest Uddeholm 
Specialty Steel Service Center— Newington, Conn., New York City, Cleveland, 
and Los Angeles, where experienced ‘‘steel men” will help you select the right 
tool steel for your needs. At Uddeholm you have an unbeatable combination for 
quality and delivery. 


Write or call on Uddeholm for your tooi steel needs. 


why UDDEHOLM COMPANY OF AMERICA, INC. 


155 East 44th Street, New York 17, N.Y. e MUrray Hill 7-4575 





BRANCH OFFICES AND WAREHOUSES 
Chicago, II * Cleveland, Ohio - ODetroit,Mich. + Los Angeles, Calif. + Newington,Conn. - Philadeiphia, Pa. 
TOOL AND DIE STEELS TOOL STEEL WAREHOUSE DISTRIBUTORS 
COLD ROLLED SPRING Rockford, Ill. — Rockford Industrial Steel Service . Utica, N. Y. — Pacemaker Steel and Aluminum Co. 
STEELS IN CANADA + Uddehoim (Canada) Ltd. « Montreal + Toronto 
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This cutter is used by a 
prominent saw manu- 
facturer to form mill the 
profile in dado blade 
sets for the wood work- 
ing industry. 


A special multiple-step milling cutter used 
by steam turbine manufacturer to cut 
stepped rotor slots for turbine blades. 


— . : ; . . . . . r 


HOW TO GET THE | 


(Oo) OSs tae ©) ae | ECS | Oe _ 3 I 8 Oe © ee Ws - 1 Os Bk OE OL ue f @ 8! 


MILLING MACHINES 


This tapered multiple thread mill 
cuts threads in pipe joints used in 
oil well drilling operations. 


WS - 
sad 


—. +> > 


“ 


TELL 


A special milling cutter for sweep 
milling impellers used in air condi- 
tioning and jet engine sections. 


ceyurirt 





AUNVIATTAVTAUTAUL ae 


UTI) 


Illinite® Special Milling Cutters, like those gang, with consequent savings of considerable 

shown here, speed production and cut costs two time per piece. Specially designed tools such 

ways: as these also assure improved accuracy since 
(a) Illinois Tool applied metallurgy assures accuracy is designed into the tool, and is not 
long, efficient tool lifethrough proper material dependent upon several separate operations, 
selection, forging and heat treatment tailored 
to your specific application. Why not get the most from your high speed 
(b) Illinois Tool engineering job-tailors your production machines. Ask your Illinite dis- 
special milling cutters for maximum efficiency. tributor about job-tailored milling cutters to- 
ITW tool designers often combine several day! Remember, he also carries a complete stock 
machining operations into a single cutter or of standard cutters for prompt delivery. 


° ELELANOIS TOOL worRkrts 


Write today for this 
helpful new booklet on TOOL & INSTRUMENT DIVISION 
Metallurgy in Tool De- ; WwW 2501 N. KEELER AVENUE « CHICAGO 339, ILLINOIS 
sign and Production. 

Your /LLINITE distributor is just a phone call away. 
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Vf the finest in the 


Alsco, Inec., one of the 

world’s leading aluminum 
siding producers specifies 
Amehem Alodine® as the 


foundation for a successfully 


painted, durable 
aluminum surface. 


KRUEGER 


Krueger Air Conditioning Corp. specifies Amchem 
Granodine® for superior pre-paint protection 

and paint adhesion on steel registers, grilles and 
diffusers for air conditioning and heating. 


@eeeeeeeeeeeeeeeeeeeeeeeeeeeeececeeeeeeeeeees 


WALLINGFORD STEEL 


Wallingford Steel Company, one 
of the world’s largest producers of 
staink teel tubing, specifies 
‘hem Granodraw SS® to 
forming of tubing. 





field specify 


The Alwintite Division of 


GENERAL BRONZE 


> 
specifies Amchem Alodine 


and Amchem Aluminum 
4 Etchant for a superior, 
long lasting finish on their 
popular line of residential 
aluminum windows. 


—— 


I 


HANOVER 


Hanover Wire Cloth 
Division of Continental 
Copper & Steel Industries 
specifies Amchem Alodine 
as the base for their line of 
non-glare, corrosion-resistant, color- 
fast aluminum screening. 
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CAROLINA METALS 


One of the country’s 
top painted 

aluminum strip 
processors, Carolina 
Metal Products Corp., { 
specifies Amchem ‘ 
Alodine for 

continuous strip 
pre-paint treatment 

of aluminum. 


— 
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AMGHEM for the finest 


In paint bonding and 
coating chemicals 


eeeeeeceeceseeeceeeeeeeeeeeeceeeeeeeeeeseeeeeees 


BOEING AIRCRAFT 


If you're looking for superior 
corrosion resistance, paint bonding 
and coating performance... 

write for complete information on 
these and other Amchem chemicals for 


Internationally known Boeing Aircraft Co. specifies the me talworking industry. 
Amchem Alodine as a pre-paint treatment, 

and to treat unpainted portions of the famous 

707 jetliner fuselages and engine pods. 


eeeeeeeoeoeoeceoe ee eeeeeeeeeeseeecee ee eceeceeeee eee e 


Amchem, Alodine, Granodine and Granodraw are registered trademarks of 


AMCHEM PRODUCTS, INC. 


(Formerly American Chemical Paint Co.) 
AMBLER, PA. 
Detroit, Mich. « St. Joseph, Mo. ¢ Niles, Calif. « Windsor, Ont. 
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THE NEW M109 Ratiomotor (foreground) for horizontal right angle 
drives is furnished with 1/20 hp or .035 hp motor. Output speeds 
range from 43.8 to 350 RPM. New standard mounting bracket shown 


NEW Ratiomotors meet demand for 


Now, you can get BOSTON Gear quality 
and lasting economy in speed reducers for 
drives as low as .035 hp. Two new units, 
designed for space-saving, provide a wide 
range of output speeds. 

When you need worm-geared reducers, 
you'll find any type and ratio you want in 


CALL YOUR 
NEARBY 


DISTRIBUTOR 


the big line of over 1600 BOSTON Gear 
100 Series Reductors and Ratiomotors .. . 
and you can get it FROM STOCK. Catalog 
No. 57, with the NEW PRODUCTS Sup- 
plement, lists full information. Get your 


copy. Boston Gear Works, 83 Hayward St., 


Quincy 71, Mass 


Advt. copyright by Boston Gear Works 


) 
Fer meerest Distritbwrer | | 
\OOn umpen OLAS 

~ | 


||"Yellow Poges'|| 


™ STANDARO/ZATION PAYS = 
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permits easy mounting in many positions. The NEW MW109 (in 
hand), for horizontal parallel drives, is also furnished with 1/20 hp 
or .035 hp motor. Output speeds range from 1.9 to 70 RPM. 


Ask Distributor for 
NEW PRODUCTS 
SUPPLEMENT 
to Catalog No. 57 
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A gage we'd be proud to put in any show 


There had been no accident. 
This Federal thickness gage baked to a 
crisp, dial obliterated, crystal gone, hand bent, 
parts missing, was still on the job checking hot 
Sheets in the rolling department when it was 
returned for renovation. 

No accident that it could still do its job 
under conditions that would have long since 


workmanship give Federal gages the workhorse 
durability that makes them regularly outper- 
form and outlast other gages. 

Quality is so important in gaging. Relying on 
design and experience is much more economical 
than buying on price. 

Do you have our catalog? 


Write Federal Products Corporation, 6199 


retired a lesser gage. Proper design and good 


Eddy Street, Providence 1, Rhode Island. 


AFEDERAL 7,,,: 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 
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Selection of. 
Imported Precision 
Machine Tools 


See them in operation— Booths 117 & 653 
Coliseum Machinery Show— Sept. 7-15 


Cosa will exhibit many of the latest designs in Precision Production 
Machine Tools. Featured in Booth 653, you will see a new Deckel LK 
with interchangeable heads for Jig Boring and Jig Grinding. There will 
be a new Coil-fed Escomatic D-4 form-turning machine, automatically 
producing small precision parts—centered and drilled to reduce second- 
ary operations. A Schenck RO6 Balancer, with autocycling, will precisely 
balance small parts revolving at 10,000 to 30,000 rpm. Two Studer 
Universal and Cylindrical Grinders, models RHU 450 and RM 250L, will 
grind parts to extremely close tolerances. Both Studers can be equipped 
with O.D. grinding and match grinding measuring devices for automatic 
sizing, spark-out control and machine shut-off. The RM 250L, a one-lever 
controlled grinder, is being shown for the first time in this country. A 
Koepfer Gear Hobber 170 for automatic production of various types of 
gears will also be demonstrated. 


In Booth 117, two Trumpf Universal Sheet Metal Working Machines will 

demonstrate copy-nibbling, many curve cutting and forming operations. 

Expert technicians will demonstrate these machines and pro- 
vide information on the entire Cosa line, listed at the right. 








CHECK COSA’S COMPLETE LIST 
FOR YOUR TOOLING NEEDS 


Balancing Machines 
Bending and Forming Machines 
Boring Machines 

Boring, Milling 

Horizontal 

Jig 

Special 

Vertical 
Chucking Machines 
Drilling Machines, Radial 
Dynamometers 
Engraving Machines 

2 & 3 Dimensional Pantograph 
Fatigue Testing Machines 
Flow Forming Machines 
Gear Checking and Testing 

Machines 
Gear Hobbers 
Grinding Machines 

Cam & Contour 

Centerless 

Cylindrical, Plain 

Internal 

Jig 

Profile 

Surface 

Tap, Tool & Cutter 

Thread 

Universal 
Jig Borers 
Lathes 

Copy Turning 

Double End 

Facing 

Roll Turning 

Special 

Spinning 

Tracer 

Turret, Vertical 
Milling Machines 

Contour 

Die Sinking 

Horizontal 

Planers 

Profile 

Skin 

Special 

Universal 

Vertical 
Nibbling Machines 
Planers, Open Side 
Rack Cutters 
Roller Shears 
Screw Machines, Swiss, Coil-Fed 
Transfer Presses 








importers of Leading Precision Machine Tools 
Nationwide Sales and Service 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
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WHITMAN s BARNES 


MAKERS OF FINE TOOLS SthCE tee 


DRILLS sano REAMERS 











which drill really costs less? 


Based on results, drills “A” and ‘“‘B” 

center and right, above) should cost Gensel Puspece 
43% and 39% less than W & B drills enone 
left, above)—instead, they can be | WEB Crile 
purchased at only about 20% less. “A” Drills 


Watch those initial costs—they may be 
costly! Thickness of 
plate 


*In each drill size, five drills of each brand were tested 
and each drill was resharpened three times as required. 


Many drill performance tests similar to this one have been 
made. However, W & B will gladly conduct drill tests at your 
plant and under your conditions. Contact us direct or through 
your W & B distributor. He can offer this service plus fast 
delivery from complete stocks. 


WHITMAN & BARNES 


40000 PLYMOUTH ROAD ee PLYMOUTH, MICHIGAN 
DRILLS * REAMERS « END MILLS * COUNTERBORES * COUNTERSINKS ¢ CARBIDE TOOLS ¢ SPECIAL TOOLS 


PARTNERS IN PRODUCTION PROGRESS 





W&B, END MILLS 


B ter To| Mill etter 
=—- ~~ = R= 








il, 


1 Newly designed flute shapes afford 4 Sharp corners and stress points 
maximum cutting performance at higher have been eliminated to provide greater 


rates of feed 4 strength, less breakage 


2 Flutes are machine  polished— 


5 New style clearance strengthens 
pockets ore eliminated Chips ore easily 


cutting edges, prevents flaking or 


chipping 


cleared, assuring a free cutting action 


3 New clearance and precise polish- 
ing of flutes provide greater accuracy 6 New flute shapes and chip clearing 


and contr f size ability reduce wear on cutting edges. 


Every Feature Says Compare! 


Try W & B end mills on your milling operations and sizes. He offers you the best in service and deliv- 
1 comparison will demonstrate their superior ery on end mills for any standard application —so, 
performance. Your local W & B distributor carries to make your own performance comparison, call 


complete stock of standard, off-the-shelf types vour industrial distributor today! 


j~ WHITMAN s BARMES 


MAKERS OF FINE TOOLS SINCE 1848 


DRILLS ano REAMERS 
40000 PLYMOUTH ROAD © PLYMOUTH, MICHIGAN 


NEW YORK CHICAGO LOS ANGELES 
PARTNERS IN PRODUCTION PROGRESS 


DRILLS « REAMERS « END MILLS * COUNTERBORES + COUNTERSINKS ¢ CARBIDE TOOLS « SPECIAL TOOLS 








_ to help you 
m See what's NEW at Booth 452 UIE more . 
for less.. 


Brown & 4 Sharpe 
) Peis NEGENITIER 




















Grob 


at Booth 


NEW fourth slide 
permits added 
operations in cycle 


Upper front forming slide has 2 
tool holders for turning right or 
left hand. At upper back is cut- 
off slide. Both slides are inter- 
changeable. 


new 


452 


See what's 


TO HELP YOU MAKE MORE 


NEW drilling & broaching 
attachment extends 
work range 


Picks up cut-off piece, drills 
back end and punch broaches 
with 18,000 Ib. pressure (gen- 
erated from 80 Ib. air). Or, 
broaches front end. 


\ 7 


NEW electronic gaging 
holds closer tolerances 


Comparator checks each part 
from transfer mechanism — 
shuts off feed at first bad part. 
Operator resets tools fast by 
observing “over-under” lights. 


FOR LESS WITH SCREW MACHINES 


NEW faster feeding 
boosts smali diameter 
parts production 


10,000 rpm provided in bar feed 
mechanism by auxiliary that 
stops spindle liner momentarily 
when stock is fed. Eliminates 
centrifugal problems. 


Brown & Sharpe Automatics show dramatic 
progress in output speed, accuracy, and adaptability 


Brown & Sharpe 


New-design advantages like these in Brown & Sharpe’s new Automatic Screw 
Machines can boost your production rates as much as 100%. Brown & Sharpe is 
constantly at work improving Nos. 00, 2 and 4 Automatics — to save you money 


— to give you even better precision and finish — to increase machine adaptability 


for different types of work. 


These four examples of continuing B&S design leadership will be dramatically 
demonstrated at Booth 452. Stop in and see for yourself why plants that replace old 
equipment with new B&S automatics can write off the investments in record time, 
with daily dollar savings. Machine Tool Division, Brown & Sharpe Mfg Co., 
Providence 1, Rhode Island. 
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oo See what’s 
€ Wnl-PES new 


Bra-Perrme = TO HELP YOU MILL MORE FOR LESS 
452 











NEW B&S No. 2 Universal Milling Machine NEW B&S No. 2 Plain Milling Machine 


Introducing 14 new B&S DYNAMASTERS - No. 2 Plain, 
Universal, Vertical; and Rangemasters - 3, 5, 7.5, 5/10 hp 


You'll see something new from every viewpoint in the B&S No. 2 Milling 
Machines on display in Booth 452. And, whatever your specific needs, you'll 
see why the new series provides every feature you want for top efficiency and 
economy in your milling operations. Construction with standard units offers a 
choice of 132 cost-cutting combinations, permits you to select a machine “custom 
built” to your needs, ready for prompt delivery. The B&S Rangemaster® sliding 
head type machine, also exhibited, incorporates many of the same advantages. 

You'll also see the B&S NUMERICAM Tape-Controlled Cam Milling Machine, 
which saves up to 90% in cam production costs and the new Deep Hole 
Drilling Machine that eliminates the need for expensive fixtures. 

See them all at Booth 452 . . . or write for full information. Machine Tool 
Division, Brown & Sharpe Manufacturing Company, Providence 1, Rhode Island. 


NEW B&S No. 2 Vertical Milling Machine 


Brown & Sharpe >> PRECISION CENTER 
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See what's 


new 
at Booth TO HELP YOU GRIND MORE FOR LESS 


452 


New Brown & Sharpe No. 5 Piain Grinding Machine with CEDA/SIZE arrangement. 


Brown & Sharpe pioneers new concepts in 
precision with production grinding to +0O.000010” or less 


At Booth 452, you'll see the Brown & Sharpe Grinding Machines that are 
LS SS eliminating the slow, high cost methods of sizing to ultra-close tolerances. Demon- 
0! = Whi, of strations of the new No. 5 Plain Grinding Machine with CEDA/SIZE show how 
Z) any size that can be measured can be duplicated, within millionths, by plunge 
grinding — with average operators, on a production basis. 
S, Bee Partner in precision is the B&S No. 2 Universal Grinding Machine with the new 
ae L SSIS INK W hydrostatic headstock, which produces split-tenth sizing and super finish. A. 
Sg yas, th iff~ On display also are the new MICROMASTER 824 and 1030 Surface Grinding 
Machines, which offer all the advantages of the B&S No. 510 and 618 Micro- 
MASTER Surface Grinders, in machines of greater capacity. 

Bring your information on grinding progress up to the minute. Visit Booth 452 

New Supercise Headstock with hydrostatic spindle y cai al = - 
bearings for B&S Universal Grinding Machines. ... Or write: Machine Tool Division, Brown.& Sharpe Mfg. Co., Providence, R. I. 


AXIAL LOAD BEARING POCKETS 


“RADIAL LOAD BEARING POCKETS 


Brown & Sharpe S> PREG\SI0N) CENTER 


Jol 
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a See what's 
5 MMT PE new. 
Rares at Booth TO HELP YOU DRILL AND TAP MORE FOR LESS 





New B&S Model B Turret Drilling Machine with tape-controlled table. 


New B&S tape-controlled Turret Drilling 
permits up to 75 to 1 reduction in tooling costs 


Brown & Sharpe Turret Drilling Machines and Work-Positioning Tables reg- -— " ~ 
ularly score production gains as high as 5 to 1 over conventional gang-drill box- : 
jig methods, with manual or automatic operation. Now, tape-control adds tooling 
cost savings as high as 75 to 1. 

This revolutionary advance in automation of drilling, tapping, reaming, and 
boring is on view in Booth 452. Completely automatic, fully integrated locating 
and machining operations are performed by the B&S Model B Turret Drilling 
Machine and the B&S Work Positioning Table, guided by a tape control. 

Plan now to see this dramatic demonstration if you attend the Exposition . . . or 
write for details: Machine Tool Division, Brown & Sharpe Manufacturing 
Company, Providence 1, Rhode Island. 

Manually operated Model A B&S Turret Drilling 


Machines and Positioning Tables provide jig-less 
drilling at low cost. 


Brown & Sharpes PR2015)00) CENTER 
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See what's 
new 
at Booth 
452 


TO HELP YOU GRIND MORE FOR LESS 





Up to 300% faster form grinding in carbide, ceramics — 
Brown & Sharpe MICROMASTER with VISUAL GRIND 


VISUAL GRIND, the built-in comparator on the B&S 618 
Surface Grinding Machine, permits tool and die makers 
to meet today’s demand for intricate shapes in super- 
hard materials with spectacular savings in work hours 
and wheel costs 

Skilled operators can save up to 300% in set-up and 
grinding time. There is no need to remove work for fre- 
quent inspection with separate equipment. Semi-skilled 
workers, also, quickly learn to “follow the line,” and 
match the clearly visible, true image of the work to the 
form layout drawn on the screen. Wheel costs are dras- 


tically reduced in grinding carbide and ceramics — any 


contours can be reproduced with a few simple wheels. 


An unlimited variety of forms can be produced in 
punches, dies, and similar work — with through, blind, 
or template grinding — using standard equipment and 
simple attachments. 

The MICROMASTER® with Visual Grind provides 
all the extra profit-saving advantages of the new B&S 
618 Surface Grinder. It can be readily used for other 
grinding, of surfaces up to 6” x 14”, without disturbing 
the optical system. 

THE VISUAL GRIND® system is manufactured by The 
Cleveland Grinding Machine Co. and is sold only by 
Brown & Sharpe. For details, write: Machine Tool 
Division, Brown & Sharpe Mfg. Co., Providence 1, R. I. 


Brown & Sharpe>; 
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See what's 
new 
at Booth 
452 





TO HELP YOU MAKE PRECISION MEASUREMENTS 


EASIER AND FASTER .. 





New B&S “Tri-Mike” measures diameters of 3-flute 
cutters —- reads fast, works easily in one hand 


You can measure 3-flute cutters in 
seconds with this new Brown & 
Sharpe Tri-Mike — or check the 
roundness of centerless-ground stock. 
Tri-Mike’s finger hole makes it easier 
to grip than other tools of this type. 
Slanting barre] graduations that 
“can’t hide” prevent 25-thousandth 
errors. Other features: Carbide-faced 
anvils and spindle; convertible 
thimble action; thumb-operated, 
“wrap-around” lock. Range: .093” 
to 1.000”, by thousandths. 


B&S low carbon “Thrift” Stock costs 60% 
less than oil-hardening precision stock. 
265 packaged sizes available identified 
full 24” length. Ground to 35 micro-inches 
or better. 


B&S Micrometer Inspection Kit helps 
any shop keep micrometers uniformly 
accurate, without sending them out. In- 
cludes spare mikes, standards, and main- 
tenance materials. 


Brown & Sharpe ds PiesSi0i) CENTER 
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---then go 


NO. 132-01 MIKRON 
SPUR GEAR HOBBING MACHINE 





Ask for our Bulletin RH-132-01 which describes the new MIKRON 15-Second Spacing Accuracy Machine. 


Ligussen, [Bfouwroox « YE Tenperson, inc. 


292 Madison Avenue 2840 Supply Avenue 
New Lees 17, N. _Y. Los Angeles 22, Calif. 
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Typical major chuck developments 
that come to you from SKINNER 


| “af ~ 


jeie- | 1... 


Heavy-duty power chuck with jaws that index freely 

under full pressure. Indexing is simple, easy, and fast. 

The operator can index manually without touching 

the work or releasing the pressure. Jaws are indexed 

by means of a lock screw and slide plate. Note the 

Packaged power chucking assemblies are available for Atlas, Cintilathe size and shape of the indexing pin. It fits firmly and 

Hardinge, Logan, Regal, Sheldon, South Bend, and many similar lathes positively into the indexing plate so that extreme 
Assemblies are also available for Brown & Sharpe and similar automati accuracy of indexing is assured ' 

ind hand screw mact ines to permit chucking of cold drawn parts small Une or both jaws can be furnished with ndexing 

- odd sia inieitliiin CinalisiaD chico: wdulah all cieeals elt mechanisms. As a result, you can index more positions 

slits acl dina baihinnee an decateiiaiis tenbietiiten: olen oulleilien ind smaller index angk here is no need to buy a 

at etd wamimenett wnmembtien tat tik: tadtitinesS eneuielenn new chuck for different indexing positions be« 

index jaws or index components can be inter 


iuse 


quickly ind easily 
This new Skinner chucl vailable in 
imeters from 12° through 


+GF+ Work Drivers distributed by Skinner, 


Extra-heavy-duty Wedge-Screw chuck combines best features of power best clamping device vailable for driving 


and hand chucks. It develops tremendous gripping power, high accuracy smooth blanks betwe centers. Eccentric 
nd repeatability by a unique principle. When the lug-type pinion 
turned manually or by a power wrench, it engages the gear plate causin 
I e the wedge. The force of the wedge on the jaws hold 
tremendous 


screw Chuck } ich u 


floating spring actio hold firm ind any 
cutting tool pre ire or spindle 
cally increases the 

Che jaws are ea 


tur direction of spindle 
n .OO1 total indicat« eadin Ihe 


protective 
within .0005 total indicator readin 


ovides means of n 1 y opening and closing 
no size limitation sheht turn of the 100 with surface cross-hatched 


including over tightening ind operator ro sure grip, open yaw ind hold them open until 


iutomatic lubrication work is placed between center inother turn release 


jaws to grip work +GF+ Work Driv ire available 


For complete details about packaged power chucking assemblies, tn Intl snake gamete ty dometer trow to 8 


indexing chucks, wedge-screw chucks, +GF+ Work Drivers, other Aioatnnumn eecontrivity 
chucks and chuck equipment, contact your Skinner Representative ished 
or Distributor, or write us at the address below. 


Fin 
idaptor plate or rough t ire vatlable 
for mounting on a Ly pe 


Skinner products at the Production Engineering Show Booth 


THE CREST OF QUALITY THE SKINNER CHUCK COMPANY « NEW BRITAIN, CONNECTICUT, U.S. A. 





Even 

Where 
orinding 

is 

impractical . . . 


Dependable DESEGATIZED’ XL° High Speed Steels 





... pacesetters for machinability since 1953 


For over 7 years, toolmakers have recognized the superior machinability of Latrobe's 
Desegatized XL high speed steels. They note a great reduction in surface finishing 
problems involving hobs, cutting tools and other components. Even where finish grinding 
is impractical, XL steels consistently meet requirements because. . 

XL high speed steels are made by the Desegatized process of manufacture—a process 
involving unusual melting techniques employed by Latrobe since 1946. This process 
guarantees full structural uniformity of the steel—no harmful carbide segregations .. . 
freedom from porosity ... and an even dispersion of the proper amount of alloy sulphides 
that promote better machinability. As a result, tools made of XL steels not only possess 
better machined surfaces—they are consistently tougher, respond predictably to heat 
treatment and wear longer 

Latrobe regularly produces over 18 grades of Desegatized XL high speed steels, many 
stocked for prompt delivery from warehouse and mill stocks. For your next tool steel 
application ... call Latrobe! Our sales engineers will be pleased to provide technical 
assistance to help you select the right steel for your application. 


LATROBE 
LATROBE STEEL COMPANY 
LATROBE, PENNSYLVANIA 


BRANCH OFFICES and STEEL SERVICE CENTERS: BOSTON + BUFFALO «+ CHICAGO 


CLEVELAND + DAYTON + DETROIT + HARTFORD «- LOS ANGELES + MIAM * MILWAUKEE 


NEW YORK . PHILADE PHIA PITTSBURGH SAN LEANDRO ° TOLEDO 


September 1960 Use Reader Service Card, CIRCLE 64 71 





Which 


_actually, cost 
theléast? 


LOOK TO 
INGERSOLL 
FOR THE 
ANSWER 


There's a place for each. Some say the nomical solutions to cutter problems 

INGERSOLL throw-away offers the lowest-cost edge. . 
CUTTER DIVISION Others prefer the tipped blade for the For efficient, low-cost metal removal, 
: yn. Both are in general use. let an Ingersoll representative make a 
Analysis of work to be done, of the preliminary survey. It will cost you 
rchine assigned to the job, and of nothing ... may lead to important sav- 
cutter itself will determine what ings. Ask a representative to call, or 
ide is best. That's why many firms re- write for the booklet, “Ways to Reduce 
ly on Ingersoll’s help in arriving at eco- the Cost of Chips.” Address Dept. K-68. 


« INGERSOLL 
mrsme macuime comany CUTTER DIVISION 22252" 
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ELERODA D1&D15 


ELECTRICAL DISCHARGE MACHINES 


High Speed: 


Unique ¥ rsati ty: Machines —? 
tailored” user’s applications. 


CHARMILLES 


CHARMILLES ENGINEERING WORKS, LTD. 
GENEVA, SWITZERLAND 
Sales & Service Distributors: 


CHICAGO: LOS ANGELES: 
BRETT MACHINERY CORP. HAHN, HALLETT & WILLCUTT MACHINERY CORP. 


NEW YORK: 

TRIPLEX MACHINE TOOL CORP. 
25-20 43rd Ave. 

L.I. City 1, N. Y. EMpire 1-1700 


September 1960 


639 West Madison St. 3620 Santa Fe Ave. 
Oak Park, Ill. VI lage 8-1913 Los Angeles 58, Calif. LUdlow 3-6401 
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Goss & DE LEEUW 
AGENTS 


CALIFORNIA 


Morgan Machinery Company 

2040 Santa Fe Avenue 

Los Angeles 21, California 
ILLINOIS 


Robert T. Gordon 
1105 Chicago Avenue 
Oak Park, Illinois 


MICHIGAN 


J. E. Builock 
19449 James Couzens Highway 
Detroit 35, Michigan 


MINNESOTA 


Martin Machine Tool Company 
2817 Hennepin Avenue 
Minneapolis 8, Minnesota 


OHIO—WESTERN PENNSYLVANIA 


S. B. Martin Company 
17305 Miles Avenue 
Cleveland 28, Ohio 


PENNSYLVANIA—EASTERN 


Mr. John L. King, Jr 
Production Machinery Distributors 
53 Long Lane, Upper Darby, Pennslyvania 


ry Goss and DE Leeuw AUSTRALIA 


McPherson's Limited 
260 Kent Street 


Cc H U ¢ K I N G Sydney (NSW) Australia 
CANADA 
M A Cc | I N E Williams & Wilson, Limited 
544 Inspector Street 
Montreal 3, Canada 


When any of the various functions for which this machine is de- §NGLAND 


signed are performed on it, no further machining is required. * Charles Churchill & Co. Ltd 


The job is finished scare henay Lerma Yardley 


The basic ‘1-2-3’ method exclusive with Goss G De Leeuw FINLAND 


provides for gripping work in the chuck and machining all Aktiebolaget EKSTROMS Maskinaffar 
: : ; P.O. Box 310 
ends either simultaneously or in sequence. By eliminating sev Helsingfors, Finland 


eral handlings and set-ups, the ‘1-2-3’ FRANCE 


method produces finished pieces at a EMID Industrie 
: ; - 173, Faubourg Poissonniere 
fraction of the time and cost ordinarily Paris 9e, France 


required ITALY 


Morini & Bossi 
Via Mauro Macchi 87 


Milano, Ital 
Send samples of your work for 4 


time estimates. Ask for illustrated SWEDEN 
literature containing detailed in- 


; BOOTH NO. 348 Maskinaktiebolaget KARLEBO 
formation. P.O. Box 360 
Stockholm 1, Sweden 


Cable Address 
“GOSSLEEUW”’ 
Western Union-Liebers 
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ooo FOR LONG WORKING LIFE 
TO ELIMINATE DOWNTIME & PRODUCTION LOSSES! 


THOMSON 


UNIVERSAL ADJUSTABLE 


T'remendous economies from the use of multiple-spindle drill- 
heads are obvious. Use THOMSON THRIFTMASTER Drill- 
heads for optimum performance and profits. Ask NOW for 


our new catalog. 


1012 NORTH PLUM ST. 
LANCASTER, PENNA. 
PRODUCTS CORPORATION EXpress 2-2101 


mw Mr os 
~ . oa = Also Makers of DORMAN AUTOMATIC REVERSE TAPPERS 


FACE 


September 1960 Use Reader Service Card, CIRCLE 68 








Pump Shatts 
Machined rocco 
and Hardened P===-L 


Station 
Plan view of TOCCO-equipped aut tic screw hi 





















































with TOCCO* Induction Heating 


TOCCO-equipped 8-spindle Acme-Gridley Screw will pay you to investigate TOCCO for better, faster 
Machines at a large automotive manufacturer’s plant production at lower unit costs. 

produce vane pump shafts for power steering units 
in one completely automatic operation! The harden- 
ing and metal-working operations are combined on 
the same machine. No additional handling—no 
hardening cost except power! 

A TOCCO inductor, mounted at one station of 
each automatic, hardens collars on pump shafts after 
they have been completely machined at preceding 
stations on the same machine. Each installation con- 
sists of 3 automatic machines equipped with inductor 
coils powered by a 50 KW, 10,000 cycle TOCCO unit. 
Production from each installation is 360 shafts per hr. 

Shafts are made of C 1144 and only the collar is 
hardened to prevent scoring the seal. TOCCO’s rapid 
heating confines the hardened area to the surface of 
the collar leaving the rest of the shaft unaffected. 


If your products or their components require heat 
treating, soldering, brazing or heating for forging, it 


Mail Coupon Todey— NEW FREE Bul 
The Ohie Crankshaft Co. + Dept. G-9, Cleveland 5, Ohio 
Please send copy of “Typical Results of TOCCO Induction Harden- 
ing and Heat Treating.” 
Name 


Position 
c 











P 


Address 











r----------- 
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Officers 
H. Dale Long 


President 
Chicago, Ill. 
William Moreland 
Vice President 
Ashiand, Ohio 
David A. Schrom 
Vice President 
York, Pa. 
Philip R. Marsilius 
Vice President 
Bridgeport, Conn 
Frank F. Ford 
Vice President 
Atlanta, Ga. 
H. Verne Loeppert 
Treasurer 
Chicago, Ill. 
Francis J. Sehn 
Secretary 
Detroit, Mich 
Harry E. Conrad 
Executive Secretary 
Detroit, Mich 


G. Ben Berlien 


Wayne Ewing 

Bruce Fairgrieve 
Frank F. fod 
G. A. Goodwin 
Philip R. Marsilius 


An Opportunity for You 


Opportunity is knocking at your door. 


From September 6 through 16, you can see the products of the creative 
minds of the nation’s finest machine tool designers. The Machine Tool Ex- 
position in Chicago offers an opportunity that tool and manufacturing en- 
gineers cannot afford to miss if they want to keep up with competition— 
domestic and foreign. 

The machine tool industry has been fundamental in the development of 
America’s industrial might. The industry has played a leading role in bring- 
ing us the highest material standard of living of any nation. 

You as a tool and manufacturing engineer do the analyzing, planning, 
requisitioning of these machines and production equipment. You have been 
responsible for the organization of our production facilities that has made 
America’s material progress so outstanding. 

Appropriately, this issue is published under a new name, THE TOOL AND 
MANUFACTURING ENGINEER and pays tribute to the machine tool industry 
and its exposition by containing articles on machine tool processes and an 
exposition-in-print special section. With its new look, the magazine, like the 
Society, remains steadfast in its purpose. to serve you as tool and 
manufacturing engineers. 

Today, the machine tool industry is being challenged by foreign com- 
petition. American machine tool builders are fully aware of that com- 
petition and have burned midnight oil in research, development, and design 
to meet and beat their challengers. 

Your responsibility is to see that your company utilizes the latest and 
most efficient machines, equipment and tools available in order to put 
maximum value into your company’s products at the lowest possible cost. 
If you are concerned with your job and your future security, you will not 
miss this major opportunity to learn about the new machines and tools at 
the exposition, 

Opportunity is knocking—you are the only one who can open the door 
to your mind—you control its exposure to the new and improved manu- 
facturing equipment that will be shown in Chicago. See you there! 


PRESIDENT 


American Society of Tool and Manufacturing Engineers 





Board of Directors Editorial 


Chicago, Ill. Committee 
William Moreland 
Oakland, Calif Ashland, Ohio 
W. J. Pender 
Pawtucket, R.1 
Joseph L. Petz 
Poughkeepsie, N.Y 
Dean F. Savrenman 
ee iecitae Tan Chariton A. Brown 
David A. Schrom Vice Chairman 
Atianta, Ga. York, Pa. St. Louis, Mo 
Leslie C. Seager Rayburn M. Knabe 
Dayton, OF Salt Lake City, Utah Rock Island, Il! 
Francis J. Sehn James C. Rodgers 
Detroit, Mich Chicago, Ill 


H. Dale Long Chairman 
John C. Hatter 


Chairman 
Long Island, N.Y. 


William N. Moore 


Vice Chairman 
Riverside, Ontario 


H. Buck 


Los Angeles 


Bridgeport, Conn 





PRECISION MINIATURE 
PARTS PRODUCED WITH 
SPEED & ECONOMY on a 


NILSON #00 
FOURSLIDE 
MACHINE 


Up to 10,000 parts/hour — miniature electrical, 
electronic or mechanical components made of 
ferrous, non-ferrous, alloys, Kovar, Rodar and 
precious metals. 


NILSON #00 machine. 


WIRE FORMING thal 


from 0.010’-0.040” diameters on H ALL Parts SHOWN ae RT ee 
NILSON #00 Fourslides. ACTUAL SIZE Art Wire & Stamping Company 
So 2 os os os oe 


Newark 2, New Jersey 


U-forms with one 
side flattened. 


RIBBON METAL FORMING 
Tolerances held +0.0005” when required. 


ey, 
‘tens 


Formed with lock seam. 


> 
f 
Blanked and formed parts. 


ee Write today for FREE 
NWNEELSON [50505 
€ e * 17 Models of NILSON 


A. H. NILSON MACHINE COMPANY FOURSLIDES. 


623 Bridgeport Avenue - Shelton, Conn. Telephone: WAverly 9-1433 
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planning for 


... how a machine tool builder 
puts modern machines to work 


By T. W. Black 


Senior Associate Editor 


Machine tool builders, the leading 
advocates of facilities moderniza- 
tion for American industry, prac- 
tice what they preach in their own 
plants. Result: high efficiency. 


Y 
C AN AN AMERICAN machine tool builder meet and 
beat foreign competition in the American market? 
With foreign labor rates averaging less than $1 per 
hour, as compared with $2.80 an hour for skilled 
labor in this country, some observers feel that 
there’s little hope for the machine tool industry with- 
out help in the form of government subsidies or 
tariff barriers. 

One of the people who disagree with this prophecy 
of economic doom is Walter K. Bailey, president of 


Warner & Swasey, Cleveland manufacturer of turret 
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lathes and automatic chucking lathes. 

Last year, Warner & Swasey bounced back from 
the recession that reduced machine tool sales in this 
country to near-depression levels. Warner & Swasey 
machine tool sales totaled $30 million—nearly as 
much as the total sales of all foreign machine tool 
builders in this country ($33 million). And for 
1960, the company expects to further increase ma- 
chine tool sales by 15 percent. 

What is the secret of this success? 

First, says Bailey, Warner & Swasey has concen- 
trated on designing and building new machines 
that—because of their higher productivity—make 
existing machines obsolete. Last year the company 
introduced a brand-new, single-spindle automatic 
and shipped 60 of these $50,000 machines to cus- 
tomers. At the Machine Tool Exposition in Chicago 
this month, Warner & Swasey will introduce a new 
small-size turret lathe for precision work, a single- 
spindle chucking automatic for producing small or 
miniature parts, an electronic tape-control mecha- 
nism that can be applied to any of the company’s 
existing single-spindle automatics, a standard tur- 
ret lathe equipped with tape control, and a com- 
pletely new large-size turret lathe, radically different 
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in appearance and operation from present machines. 

All of these machines produce a greater number 
of pieces per hour than older machines or they can 
be operated by fewer people. In either case, high 
returns on the capital investment make the new 
machines attractive to cost-conscious customers. 

Can these machines compete with foreign-built 
equipment? Yes, says Bailey, because most cus- 
tomers want the productivity that is built into 
standard American machine tools. When European 
machines are designed for equal productivity, their 
price in the United States is close to the price of 
American machines. 


A second factor in Warner & Swasey’s rise has 


been its ability to keep its own manufacturing costs 

and thus the cost of its machines—down. The 
company’s main stock in trade is the productivity 
of the machines it builds and Warner & Swasey has 
taken a large dose of its own medicine. Late-model 
machine tools, many of them fully automatic, have 
been put to work throughout the plant. And, through 
preplanning, effective communications and sound 
manufacturing engineering, these machines give op- 
timum productivity. Result: high efficiency that has 
enabled the company to keep competitive in a dog- 
eat-dog market. 


Preplanned Operations: In its Cleveland 
plant, Warner & Swasey makes 17 models of ram 
and saddle type turret lathes, five models of pre- 
cision threading and tapping machines and a 
number of different types of machines for the tex- 
tile industry. During the course of a working month, 
some 6000 different part designs are processed in 
the plant and assembled into some 80 machine tools. 
The average production run is about 30 parts, which 
are processed on one or more of the 784 machine 
tools in the plant. 

With this many part designs and large number of 
machines, coordination is all-important. Opportun- 
ities for major—and costly—foul-ups are almost 
limitless and without preplanning some sort of pro- 
ductive anarchy would result. 

Warner & Swasey keeps order in its own house 
by closely controlling all of the phases of pro- 
duction. Manufacturing preplanning starts at the 
time a product is designed. A team of engineers 
from the product design and manufacturing engi- 
neering departments meets weekly to go over new 


designs from the manufacturing point of view. Ob- 
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jective: to make all machine components as easy to 
process—or assemble—as possible. From a ma- 
chinist’s point of view, for example, box-shaped 
parts are best; parts with elaborate curves and hard- 
to-get-at interiors can be a production man’s night- 
mare. The function of a part is, of course, all-im- 
portant, but the design-manufacturing team finds, 
time after time, that product designs can be greatly 
simplified without affecting function. 

When part designs have been finalized, manu- 
facturing engineers take over, deciding how—and 
on what equipment—the parts will be manufactured. 
Their planning even covers such details as the 
motions of the machine operator. Cutting feeds and 
speeds are developed at this time as well. The re- 
sults are communicated to the men on the produc- 
tion floor by setup cards that tell the machine 
operator or assembly man everything he needs to 
know about running the job efficiently. 


Incentives: Even when preplanning is sound, 
there’s ordinarily no guarantee that planned pro- 
duction goals will be achieved. That’s up to the 
men in the shop. Warner & Swasey management 
finds that an incentive pay plan is the best way to 
encourage productivity. Workers who put forth 
more-than-normal effort get higher-than-normal pay. 

With incentives, management can count on full 


utilization of machines and manpower. 


Machine Tools: It takes modern machine tools 
to make modern machine tools and Warner & 
Swasey has some of the most productive machines 
in the industry. A recent acquisition is a planer 
mill used for operations on large castings, Fig. 1. 
This machine, equipped with four high-horsepower 
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Fig. 3. Operator loading a workpiece for lapping. Each ring is 33 inches in diameter. 


cutting heads, can remove metal twice as fast as ma- 
chines previously used for the same operations. Six- 
foot-square castings, 16 feet long—or several smaller 
castings—can be accommodated on the massive ma- 
chine table. 

Carbide cutting tools, run at speeds of 250 feet 
per minute, travel along the workpiece at rates of 
over two feet per minute, holding tolerances of 


0.002 inch. With this high accuracy, the need for 


Fig. 4. Setup for single-point threading. This opera- 
tion is automatic: the cutting tool makes any num- 
ber of passes required to complete a thread without 
operator intervention. Carbide tools are used. 
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Fig. 5. Curvie coupling grinder. The cup type wheel 
grinds curved slots in workpiece, which is indexed 
for grinding of each slot. 


subsequent machining operations is eliminated. The 
simplified design of the castings—square corners, 
flat surfaces—speeds machining and there is no 
need for special clamps or other fixturing to hold 
the workpiece. 


High-Production Grinder: Another new ma- 
chine tool, also selected for its higher production 
capabilities, is a 75-horsepower grinder, Fig. 2, 
equipped with a 72-inch rotary table. Parts up to 
four feet square are held for machining by a mag- 
netic chuck. Once the operator has loaded parts on 
the chuck and pushed the start button, the operation 
of the grinder is automatic. Parts are carried under 
the grinder wheel by the rotary table, and the wheel 
is fed down to take a deeper cut with each table 
revolution. 

Benefits: Faster production with less manpower 
and floor space. Better control of accuracy. And. 
because of the magnetic workholding, complete 


elimination of costly special fixtures. 


Flatness to Millionths: The accuracy of a ma- 
chine tool depends on the precision with which its 
components are made. To meet the needs of cus- 
tomers who do precision work (and, in this Space 
(ge, that’s just about everybody), Warner & Swasey 


is machining components to closer tolerances than 


ever before. The company has installed “super- 


accurate” machine tools to make components for 


its own machines. The surfaces of castings, for ex- 
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Fig. 6. Simple universal fixture guides workpiece 
into position for chamfering on an abrasive-belt 
grinder. Uniform chamfers result. 


ample, are lapped to within a few millionths of an 
inch of perfect flatness on a new machine, Fig. 3. 

Two important benefits are obtained from lap- 
ping. First, the lapped surface, being extremely flat, 
is an ideal reference surface for subsequent machin- 
ing operations. With a bottom surface of known 
flatness and straightness to measure from, top sur- 
faces can easily be made parallel, and drilled or 
bored holes can all be made perfectly square with 
the reference surface. 

An added advantage: Many machine tool sur- 
faces are bolted together. Gaskets are used to obtain 
a good seal. Sooner or later, these gaskets deterior- 
ate in service, since they are attacked by oil and 
other fluids. By lapping both mating surfaces, a 
good seal is obtained without gaskets, saving the 
initial cost of gaskets and eliminating customer dif- 
ficulties caused by gasket failure. 


Automatic Threading: Thread accuracy is of 
paramount importance in all of the spindles used in 
machine tools. A new automatic threading machine, 
Fig. 4, is giving excellent results. This machine 
uses a single-point carbide tool that cuts precision 
threads in a series of passes, each pass cutting a 
little deeper into the work. 

The pitch of thread to be cut is controlled by a 
series of gears. Once the operator has made the 
appropriate gear settings, he presses the start button 
and the cutting tool engages the work. At the end 
of each pass along the full length of the thread, the 
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Fig. 7. Automatic chucking machine used to produce 
gear blanks. One operator controls several machines. 


tool retracts automatically, returns to the starting 
point and goes through the cycle again. Threads 
are cut at 300-500 feet per minute. 

Benefits: Greater accuracy is possible than with 
conventional engine-lathe methods previously used. 
Operation is faster than hobbing or thread grinding 

two other alternative methods. Because of the 
automatic operation, the machine operator can be 


assigned other work during the machining cycle. 


Curvie Coupling Grinder: The machine tools 
discussed so far are all versatile types—they are 
capable of handling a wide range of part designs 
and sizes. For performing operations on some parts. 
however, Warner & Swasey employs highly spec- 
ialized machine tools, One of these, a curvie coup- 
ling grinder, Fig. 5, is used to grind curved slots and 


teeth in the locking devices for machine turrets. 


Fig. 8. Bandsaw for cut- 
ting off slugs from bar 
stock. Once the length 
of bar stock is in posi- 
tion for machining, cut- 
ting off is automatic. 
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This type of locking device gives more positive 


action than the lock bolt arrangement formerly used 
and minimizes sticking—always a problem with 
lock bolts. Wear is reduced also. 

It would be virtually impossible to machine the 
required curved slots and teeth on general-purpose 
machine tools. The curvic coupling grinder solves 
this machining problem and performs the grinding 
operation automatically to boot. 

The wheel is cup-shaped. The workpiece, a disk 
of hard steel, is fed into the end of the wheel to 
generate the required contour. When one slot is 
ground to the necessary depth, the workpiece is 
indexed for grinding the next slot. All grinding is 
from the solid. 

Use of this special machine tool has enabled 
Warner & Swasey to incorporate the new locking 
device in some of its newer machines—with signifi- 
cant improvement in machine accuracy, productiv- 
ity and reliability. An added benefit is the auto- 
matic high-speed operation, which has made a 


major product improvement possible at low cost. 


Abrasive Belt Finishing: At the opposite end 
of the production spectrum from the curvic coup- 
ling grinder are the belt-finishing machines used in 
the plant, Fig. 6. These, too, have been installed to 
improve quality—in this case to produce better 
chamfers on cast-iron parts. 

Chamfering operations are required on many of 
the small castings used as machine tool components. 
lraditionally, these chamfers have been made by 
operators using’ hand files. Productivity of manual 
operations is low and there is always a possibility 
of spoiling a part. Also, it is almost impossible for 
an operator to make uniform chamfers by hand 
filing. 

Abrasive-belt machines, equipped with simple 
universal fixtures to guide workpieces against the 


abrasive belt, have increased the output of chamfer- 





Fig. 9. Center holes are 
drilled in gear blanks 
in this dual-fixture drill 
press. Operator can 
load one blank while 
the other is machined. 


Fig. 10. (below) With 


a workpi clamped 


for machining, opera- 
tor inserts punched tape 
that will control all sub- 
sequent operations. 


ing operations and made a significant improvement 
in product quality as well. Surface finishes in the 
15-20-microinch range are obtained. 


s 


“Slugging”: Warner & Swasey is in the for- 
tunate position of being able to use turret lathes and 
automatic chucking machines of its own manufac- 
ture in its plant, Fig. 7. As a major user of its own 
machines, the company is able to obtain valuable 
feedback on problems of machine operation on a 
day-to-day basis. In a sense, this makes the pro 
duction floor a testing laboratory. 

Efforts to improve the productivity of these ma- 
chines by preplanning have met with great suc 
cess, Since the production runs are short, setup time 
can consume a large percentage of total machine 
time. To keep setup time at a minimum, complete 
sets of sharpened tools for each job are placed in 
wooden boxes and are brought to the machine well 
in advance of the time for setting up the job. When 
the machine operator finishes one lot of parts, he 
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has everything needed to set up the machine for 
the next lot. This preplanning enables the company 
to keep its turret lathes actually in production about 
85 percent of the time. 

\ shop practice known as “slugging” has enabled 
Warner & Swasey to utilize its extremely produc- 
tive automatic chucking machines for operations 
normally performed on large bar turret lathes. 
In bar turret lathe work, parts are completely 
machined from a bar of stock that passes through 
the machine, then cut off the end of the bar by a 
parting tool. Large machines are required to handle 
the heavy bars, which are difficult to start, stop or 
reverse during machining and hard to handle on 
the production floor. 


Reasoning that the cutting-off operation could 


be more economically performed in a separate op- 


eration, Warner & Swasey engineers developed 
a system for cutting off slugs or metal blanks in a 
circular saw or band saw, Fig. 8. The resulting 
slugs are brought to the automatic chucking ma- 
chine, which is smaller and faster than an equiva- 
lent bar turret lathe. 

Carrying the same philosophy a step further, 
Warner & Swasey also machines center holes in the 
blanks in a separate drill press operation, Fig. 9. 
While these holes can be drilled in the automatic 
chucking machine, it is more economical to drill 
them separately. Since the bandsawing and circular 
sawing operations are automatic, the saw operator 
has ample free time to drill the blanks. 

Savings: Depending on the size of the produc- 
tion run, cost savings in the production of gear 
blanks have been up to 50 percent as compared 
to the cost of producing the same parts on bar 
turret lathes. Despite the added capital investment 
involved in cutoff machines and drill presses, the 
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Fig. 11. Master cam, produced by numerical control. 


greater productivity of the automatic chucking 
machine has made slugging extremely worthwhile. 
Another benefit has been in reduced material hand- 
ling time in the shop—the metal slugs are much 
easier to handle than lengths of bar stock and it is 
not necessary to return bar ends to storage after 
the required number of parts are machined. 


Numerical Control: Warner & Swasey makes 
its own numerical control system, the Probomat. 


This is a positioning type control, designed mainly 


for accurate location of holes. Applied to many 


drilling and boring operations in the plant, numeri- 
cal control has demonstrated its ability to more than 
double machine productivity and enhance accuracy 
as well, Fig. 10. 


One of the more interesting applications of nu- 


Fig. 12. Tape-controlled 
inspection fixture (left) 
checks the performance 
of an electrical control 
panel (right). Any nec- 
essary repairs are made 
by the inspector. 
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merical control in the plant is for the machining 
of master cams, Fig. 11. The same positioning sys- 
tem that is used for boring is used to produce 
curved cam surfaces. In most of industry, the much 
more costly contouring control systems are used 
for this purpose. However, the ability of the control 
system—and the precision boring machine it is 
used with—to move the tool in small increments 
makes contouring operations possible. 

Contouring one master cam by jig boring 
methods used to take 20 hours of machine time. 
Contouring the same cam on a precision drilling 
machine under numerical control takes only six 
hours of machine time. Taking into account the 
cost of developing a machining program and punch- 
ing a control tape, dollar savings are substantial: 
a cost of $130 for a cam produced by conventional 
methods versus $84 for a cam produced by 
numerical control. 

Originally, it was intended to use numerical 
control only for production of master cams. These 
cams would, in turn, be used in a tracer-controlled 
cam miller to machine production quantities of 
cams. However, the company now makes produc- 
tion quantities of cams on the numerically controlled 
machine. Lots of 25 cams can be produced by 
numerical control for less than the cost of tooling 
up for tracer milling. 

Use of numerical control is not restricted to 
metalcutting operations at Warner & Swasey. By 
substituting an electronic gage for a cutting tool, 
a precision boring machine has been converted into 
an automatic inspection machine. Following a tape- 
controlled program, the gage checks hole size and 
location and other critical dimensions. 

An advantage of this automatic inspection tech- 
nique is that a workpiece can be checked while it is 


still in position for machining. Hence any rework 





can be accomplished immediately without the need 
for a second setup. Another advantage is that there 
is generally no need for elaborate—and expensive 
checking fixtures. All of these advantages add up 
to lower costs. 

The human tendency of the machine to overlook 
its own mistakes is overcome by occasionally check- 


ing test parts of known accuracy. 


Electrical Panel Check: Tape controls are also 
used for final testing of electrical control panels. 
These controls are complex, containing hundreds ot 
yards of wiring and dozens of switches, relays and 
related devices, 

In tape-controlled inspection, Fig. 12, the control 
panel is put through its paces according to a definite 
program. Any action or combination of actions 
can be simulated. If there is any malfunction of the 
panel during testing, the test is automatically 
stopped and the operator, using a circuit diagram. 
is able to quickly locate and correct the trouble. 

Testing time is 45 minutes, including setup, com- 


pared to six hours for manual checking. 


Trepanning: Warner & Swasey engineers have 
not hesitated to borrow ideas from other industries 
to get greater productivity. Trepanning operations 
are a case in point. Trepanning has been used by 
makers of large forgings for many years. In this 
type of holemaking, holes are produced by cutting 
out a narrow ring of material in the workpiece. 
leaving a center core, Fig. 13. The advantages are 


faster cutting, better hole concentricity and finish. 


To get the benefits of trepanning, the company 


had to design and build its own 100-horsepower 
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Fig. 13. Tooling for tre- 
panning operation. The 
core left by trepanning 
appears above the oper- 
ator’s forefinger. 


trepanning machine—there weren't any suitable 
machines on the market. 

Savings have been substantial. Some 143 minutes 
were required to spade drill a 4°4-inch-diameter 
hole in a four-foot-long part. An additional 24 min- 
utes were required for reaming. To produce the 
same hole by trepanning, only 21 minutes are re- 


quired and the need for reaming is eliminated. 


Summing Up: Warner & Swasey’s manufactur- 


in philosophy can be summed up as follows: 


l. Preplan all operations so that the most efficient 
methods will be established. 
Make sure that the plan for each operation is com 
municated to everyone concerned—including — the 
man on the production floor 
Provide incentives to make sure that planned pro 
ductivity is achieved. 


Use modern machine tools—and don’t hesitate to 


apply automation when it can do you some good 


. Don't forget that inspection can be an important 
area tor cost savings 

Keep looking for opportunities for methods im 
provements the wav voure doing things now may 
not be perfect. 

Keep abreast of what people in your industry—and 
other industries—are doing, so that you can keep 
ahead ot the crowd, 


These are some of the rules for production progress. 

With a new product research center at Solon, 
Ohio, now going full blast, new machine tools will 
be introduced at a rapid rate. Warner & Swasey 
manufacturing people will have their hands full 
getting these machines into production on schedule. 
But, by applying their present philosophy of manu- 
facturing, company engineers feel that they can 


take all new developments in stride. 
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Finder for Fast Centering 


Cutters can be quickly and accurately centered over shafts with 
the center finder illustrated. This tool consists of a Z-shaped piece of 
flat stock into which a 14-20 hole is tapped. A notched socket-head 
screw threaded into the hole provides an accurate: micrometric ad- 
justment. Readings are taken by noting the notch position relative to 
scribed graduation at the hole. 

After cutters are rough-centered visually, readings are taken from 
each side of the shaft. Differences in the readings indicate amount 
and direction of table correction necessary. 

Ernest Jones Bronx, N. Y. 














_~ Driil chuck 


Ratio motor 


Low-Cost Bending Fixture 


This bench fixture utilizes hydraulic units to ef- 
fect simple bends. To perform the bending opera- 
tion, a hydraulic cylinder actuates a sliding punch, 
forcing the workpiece into the shape of a stationary 
die block. Suitable for small production runs, the 
fixture can be adapted to different angles by alter- 
ing or replacing the forming sections. 

John M. Breen, Pittsburgh Chapter 


Mounting plate 


a 


Deep Hole Drilling Fixture* 


When drilling deep holes less than 14-inch diam 
in small, thin workpieces, preventing runout and 
maintaining concentricity are sometimes problems. 
The gadget illustrated reduces these difficulties by 
rotating the part in a direction opposite to the 
rotation of the drill chuck. The rotation is ac- 
complished with a ratio motor on which a drill fix- 
ture is mounted. 

The motor with the fixture attached is located 
under the drilling spindle with a dial indicator. 
The part is inserted in the drill fixture cavity and 
clamped with a thumbscrew. A bushing leaf on 
the fixture is swung into position and locked. 

The drill is run at the highest speed feasible for 
the workpiece material. The motor is operated at 
approximately 90 rpm at the vertical output shaft. 
The drill is hand advanced into the work and 
momentarily retracted every 14 inch drilled to re- 
lieve chip pressure in the flutes. 

William S. Mazar 
Binghamton Chapter 
*Gadget Contest Entry 


Workpiece 


N ~\ 


Bench-vise clamping plate 
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Driving Dog 


When turning a workpiece with threaded ends, 
the method illustrated can be employed to avoid 
damage to the threads, A standard nut of corre- 
sponding thread size is cut longitudinally and placed 
on the threads of the workpiece. The dog is tight- 
ened with the screw against one flat of the nut. 

Federico Strasser 
Santiago de Chile 


Small Parts Feeder* 


Various conditions such as proximity of machine 
components o! high temperatures may restrict access 
to small holes in which parts must be fed. The 
device illustrated can be used for such feeding op- 
erations either for automatic or semiautomatic op- 
eration. The mechanism has a small funnel which 
opens to release a part each time the assembly ma- 
chine indexes. 

[he machine turret indexes to the rest position 
and a machine timing cam actuates a cylinder con- 
trol valve to advance the cylinder to a stop, closing 
funnel arms through a sliding cam. The stop is ad- 


justed to line the funnel up with the hole in which 


Split funnel Arms Sliding 


Gib adjusting screws 


Loading point 
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Threaded workpiece 


the part is to be inserted. The part is then loaded 
nto the split funnel. Just before the next machine 
index, a timing cam reverses the control valve re- 
tracting the air cylinder. At this time, the sliding 
cam opens the split funnel and drops the part. The 
iurms and slide block are held in position by friction 
of a gib on the dovetail until opened by the sliding 
cam. The sliding block and arms then retract as a 
unit, allowing the assembly machine to index with- 
yut interference. 
A. G. Grant 


London-St. Thomas District Chapter 
“Gadgets Contest Entry 


Qovetell slide end boeke 4 


Cylinder 
Base 





Plastics Grid Gage 


When die blocks are laid out using a height gage, 
the diemaker, concentrating on accurately setting 
the gage, may make an error of an inch or Yo 
inch. The plastics gage shown affords a means to 
make a quick check for proper position and re- 
lation of holes after they have been laid out and 


before drilling. A grid pattern of lines is scribed 14 


ee 














Standard jaw Shoulder bolt 

















‘Ball 


inch apart on a sheet of clear plastics material. 
he full inch lines are scribed deeper than the rest. 
The lines are filled with crayon or ink. The grid is 
placed over the die block and the approximate dis- 
tances noted. 

Clint McLaughlin 
N.Y. 


Rockaway, 

















Ball-Bearing Follower Rest 


To avoid damaged workpieces due to 
bearing friction and binding of steady-rest jaws 
on the work, ball bearings can be used 
A suitable 
bearing is mounted on each jaw with a 
This method 
permits high machining speeds, elimi- 


on the jaws as illustrated. 


shoulder bolt as shown. 
nates chatter marks and can be safely 
used on all kinds of materials. 
Klaus L. 
Los Angeles Chapter 


Schlesinger 


The Tool and Manufacturing Engineer 





MORE CHI 
NO CHATTER 


_. + lathes have 


By John W. Greve, Editor 


Automatic controls, higher horsepower and 
greater rigidity have doubled and tripled lathe 
productivity during the past decade. 


Paiste rivity is the only true measure of indus- 
trial progress. During the past decade machine 
tools have been improved tremendously. The pro- 
ductivity of lathes, for example, has been doubled 
and tripled. Ten years ago a manufacturing engi- 
neer who was looking for a new and more pro- 
ductive lathe usually found that the lathes on the 
market were not very different in design—or in 
productive capacity—from models already in the 
shop. Today the reverse is true. Several decades 
of design improvement have been compressed into 
a few years and lathes that were star performers 
ten years ago are being eclipsed by their modern, 


more productive, counterparts. 
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new 


This improvement has been the result of some- 
thing more than mere increases in horsepower and 
capacity. Lathe designers have sharpened their 
wits as well as their pencils and have abandoned 
traditional concepts of how a lathe ought to look. 
Gone, too, are some of the traditional troubles of 
lathe operators. Closer attention to machine bal- 
ance and rigidity has largely eliminated vibration 
and chatter problems. Consequently surface fin- 
ishes are better—in fact finishes produced by some 
of the new lathes are so good that subsequent grind- 
ing operations are not necessary. At the same time, 
feeds and speeds have been upped so that the pro- 


duction potential of carbide and ceramic cutting 
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Fig. 1. Turret lathe com- 
bines tape control and 
memory system for 
sequencing automatic 
turning operations. 


Fig. 2. (below) Heart of 
Warner & Swasey tur- 
ret lathe is this memory 
core containing ferrite 
memory cells. 


tools can be fully utilized. And, with improvements 
in the design of lathes, automation has been put 
to work, making already-efficient lathes even more 
productive. Result: older lathes are obsolete. 


Controls: Control features have been devel- 
oped to the point where almost any degree of auto- 
mation is available. Advancements have been 
particularly outstanding in controls for program- 
ming and cycling, often making piece costs for 
production lots of 25 or 30 as low as those for 
longer runs. With economical short-run production 
systems, there is no need for large—and costly— 
inventories of parts. 

\ few years ago, automatic controls were not 
considered practical on two counts. They were 


bulky and required considerable space. Also, they 


needed much maintenance, resulting in costly down- 
time. Miniaturization of controls and development 
of solid-state relays and printed circuits have done 
much to extend practical applications in machine 
tools. In addition, the reduction of heat-producing 
elements in electrical controls has aided in minia- 
turization through further reduction in control 
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cabinet sizes and in the freedom in their location. 
Dust-tight sealing of these smaller enclosures has 
further enhanced application and dependability. 

Although control developments of these types 
have not been confined to lathe applications, much 
of the early experimentation involved lathes. For 
that reason automatic control features have become 
available in lathes at an earlier date than for other 
machine tools. 

Many intangible gains are realized through each 
extension of automatic controls to programming 
and sequencing of lathe operations. In addition 
to obvious cost savings through increased produc- 
tivity, the variables introduced by an operator are 
reduced with each extension of automation. This 
of course continues until the costs of equipment 
exceed the benefits and savings possible. With 
each refinement in control, however, additional 
savings become possible through more automatic 
operations, 

Outstanding with respect to utilizing the latest 
developments in controls is the lathe shown in Fig. 
1. It is noteworthy for many additional reasons, 
chief among which is the fact that it was designed 
from the floor up as a completely new machine. 
Desiring to build a lathe that could be programmed 
by sequence control and numerical-control tape, 
Warner & Swasey engineers built this prototype 
without being inhibited by conventional practices. 
As a result, in addition to incorporating the latest 
concepts in control it has many other advanced 
features. It has no conventional bed. Instead, the 
ways are rotated toward the back, making the back 
slide almost vertical. A cantilevered turret is also 
mounted on these ways. 

This feature allows the chips to fall clear and an 
operator to work close to the tooling. A control 


console slides on rollers along the machine to a 
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convenient place or out of the way according to 
the operator’s wishes. There are no conventional 
dials or micrometer feeds on the machine. Instead, 
the console has buttons and switches as well as 
joystick controls for cross slide and turret motions. 

The operator has control of the machine at will. 
At any time he wishes, he may control the machine 
manually for an operation or for a machine pro- 
gram correction. In setting up, the operator per- 
forms the desired sequences, after which the 
machine can repeat them automatically. The se- 
quence control is based upon an electronic memory 
system to store and recall operational commands 
of any machining setup. 

Shown in Fig. 2 is the memory core used for the 
controls in this lathe. This element has 9216 fer- 
rite doughnuts for storing information. The data 
are stored in a coordinate system with on-off sig- 
nals by energizing or magnetizing these cores. The 
command may be erased by reversal of current to 
de-energize the cores. With this system, the ma- 
chine will handle almost 100 separate commands 
for functions such as change speed, start rapid 
traverse, etc. Corrections in the memory system 
in a horizontal machine direction may be made to 
0.0005 inch. In a cross direction, corrections of 
0.00025 inch can be made. 

Metal is now being cut economically with ac- 
curacy and good finish. The proportion of machin- 
ing time to cycle time, setup time and other non- 
machining functions is relatively low. Therefore 
the tool and machine handling time has become 
important as an area for cost reduction and for 
over-all efficiency. In these areas, efforts are being 
concentrated in cost reduction programs through 
increasing the speed of: 

1. Cycling 
2. Loading 


3. Tooling 


Many of the experiences and lessons learned in 
high-volume production are being applied to low- 
volume production, with many automatic features 
available in standard machines. Multiple tooling 


on slides and on turrets and automatic tool chang- 


ing have been the subject of much study and analy- 


sis. 


Tooling for a Gisholt prototype ram type lathe 
is shown in Fig. 3. This lathe has been redesigned 
to facilitate setup and reduce cycle time. In the 
operation shown, the floor-to-floor time for machin- 
ing a bronze valve body is 50 seconds. The lathe is 
equipped with an automatic hydraulic drive to the 
turret ram and special cross slide.. The drive is 
arranged for preselecting the automatic operation 
of deep hole drilling, spindle speeds, reverse feed 
and start-stop-reverse of spindle. Refinements in 
the. design provide for a 60 percent saving in setup 
time over that previously obtainable. 
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Invariably new lathe designs involve the use of 
more power operations. Not only the machining 
cycle is becoming more automatic but also other ad- 
ditional functions are included in automatic opera- 
tions. Reduction of physical effort in operation 
is evident in all designs. Where operator super- 
vision or control is necessary, the effort of position- 
ing is minimized by convenient location of the 
control and by servo operation, giving power as- 
sistance to the operator. 

In special-purpose machines the opportunity to 
include special features such as loading and un- 
loading becomes promising and economical, Such 
A Bardons and 
Oliver cutoff lathe, it is adapted to chamfer and 


a machine is shown in Fig. 4. 


cut off hydraulic cylinder tubing and to chamfer, 
groove, form and cut off the cylinder piston rods. 
Starting with 20-ft lengths of stock on the loading 
table, all operations are automatic including un- 
loading the cut lengths. 

Basically, three types of control are employed 
for the machine cycle. They are: 

1. Template-follower systems 

2. Tape contol systems 


2 


3. Electromechanical systems. 


Each has its advantages and limitations which have 
led to the adoption of combinations for controlling 
many machines. For instance, template followers 
are applied to control the machining part of a 
cycle only. Sequencing is incorporated by using 
some of the electromechanical methods available 
such as limit switches, drum controls, cams, etc. 
Adding versatility to tracer controls, Jones & 
Lamson Co. are employing a new slide on their 
tracer controlled lathe. It is called a 180 degree 


Fig. 3. Automatic ram type turret lathe setup to ma- 
chine bronze valve bodies. Floor-to-floor time is 50 
seconds in this Gisholt lathe. 
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Fig. 4. (right) Auto- 
matic cutoff lathe de- 
signed by Bardons and 
Oliver. All operations, 
loading and unloading, 
are automatic. 


§ 


Fig. 5. (below) Tooling 
arrangement on J & L 
tracer lathe for machin- 
ing gear blanks. Maulti- 
ple tooling provides for 
complicated shapes. 
Blanks are machined a 
rate of 25 per hour. 


two-dimension overhead tracing slide. Used with 
multiple tooling, it can trace operations through 
any one of eight different motion sequences. This 
slide is shown in Fig. 5. 

Multiple tooling for the various facing, forming 
and turning slides on the lathe in conjunction with 
automatically controlled tracing cuts provides tool- 
ing opportunities for machining complicated parts. 
The eight different slide motions provide for tracer 


control of turning and boring in both directions 
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as well as facing toward and away from the spindle 
axis, Other features of the lathe worthy of note 
include the location of the spindle and slide which 
overhang the bed. This provides for easy chip 
removal or for the installation of a chip conveyor. 
The chips fall free of the bed. 

Tape controls are capable of directing all ma- 
chine functions. Frequently, however, sequencing 
operations other than machining are controlled by 
limit switches. Tape control for functions of cool- 
ant, spindle speed, tool change, etc. is relatively time 
consuming. For that reason, trends are toward 
combination systems. In fact, the combination of 
all three systems has proved practical. The only 
limitation appears to be the justification of all sys- 
tems which, in effect, overlap in ability to perform. 

Such a system would use electromechanical 
sequencing for positioning and similar operations, 
tape control for machining step-by-step portions of 
the workpiece and template follower for machining 
a contoured part of the workpiece. 

Numerical control will not give more accuracy, 
higher speed or better finish than those available 
from conventional lathes. It will, however. reduce 
cycle time and reduce errors through elimination 
of the human factor. Most tape controls are of the 
numerical or step-by-step finite positioning type. 
Analog or contouring systems are available which 
employ the magnetic principle, transforming volt- 
ages into positions over a continuous path rather 
than in discrete coordinate positions as in the 
numerical system. 

An example of a lathe using magnetic tape for 
continuous path control is illustrated in Fig. 6. 
This Gisholt lathe is a transistorized, unitized, plug- 
in control and shows the advantages of miniaturiza- 
tion of controls. The machine is self-contained, 
requiring no remote control cabinets of any kind. 
Because of the miniaturized electrical control the 


machine is extremely compact. It is particularly 
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clean in appearance. No hoses for hydraulic lines 
are visible. The machining cycle utilizes a 214-inch 
mylar base magnetic tape for continuous path 
control. Features of the lathe are particularly de- 
signed to simplify tooling and shorten setup time 


to provide for economical short-run jobs. 


Drives: Because the trends have been toward 
bigger, faster and sturdier lathes with more func- 
tions and more controls it is apparent that horse- 
power requirements have multiplied. For instance, 
a 16-inch lathe required about 7 or 10 horsepower 


for its drive ten years ago. Today, a standard 16- 


inch lathe usually requires 20 horsepower. In ad- 


dition such a lathe may be designed to operate at 
30 horsepower during the cutting cycle. This is 
practical as well as economical because the cutting 
cycle is a fraction of the total time of lathe opera- 
tion. In an application of this kind, it should be 
remembered that drive motors are rated conserva- 
tively for continuous duty and are capable of 50 
percent overload for intermittent duty with safety. 

In addition to increased horsepower, lathes have 
generally many more spindle speeds to meet ma- 
chining needs for increased productivity as well 
as better suriace finishes. The spindle speed can 
be selected within narrow limits for optimum cut- 
ting conditions, dependent upon workpiece size. 
workpiece material, tool material and tool geom- 
etry. On operator controlled lathes. many head 
stocks have provisions for preselecting spindle 
speeds to save that portion of cycle time during 
speed changes. 

Ten years ago, cutting speeds ranged in the 
neighborhood of 125 to 400 fpm. Today, compara- 
ble speeds are about 250 to 1000 fpm using the 
same tool geometry and depth of cut but improved 


carbide tools and tougher workpiece materials. To 


Fig. 6. Compact and 
self-contained lathe de- 
signed by Gisholt utili- 
zes transistorized con- 
trols and magnetic tape 
unit for contouring. 
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produce these speeds the comparable range of 
speeds for a 16-in lathe have increased from 1000 
rpm max to 2000 rpm max and higher. At the same 
time, the choice of spindle speeds has more than 
doubled, having increased from 16 to 36 for a 
typical lathe. 

A new heavy-duty lathe designed by Sidney 
Machine Tool Co. is shown in Fig. 7. It has a 75- 
horsepower drive and a selection of 36 spindle 
speeds. Controls are arranged for the convenience 
of the operator. 

In machining exotic materials for missiles, cutting 
speeds of less than 50 fpm are currently being 
used. This potentially critical work uses speeds 
that have set us back 50 years. The problems and 
bottlenecks that may develop as the result of a 
military emergency seem frightening. There is an 
answer that must be found soon for the safety and 
security of everyone, 

Higher spindle speeds involve design refinements 
to produce a better workpiece. In addition to the 
necessary horsepower and machine rigidity, factors 
of vibration and chatter are critical considerations. 
Not only must the spindle and its bearing be highly 
precise, but also the drive elements preceding the 
spindle must not induce vibrations. Also, the tool- 
ing and work geometry should not introduce vibra- 
tions at these higher speeds. In test runs, cutting 
speeds of 18,750 fpm were obtained with ceramic 
tools on a 150-horsepower lathe built by the R. K. 
LeBlond Co. 


obtained. 


Highly satisfactory results were 

Users have long wanted an effective, economical 
ind dependable adjustable-speed drive. Require- 
ments for such a unit involve constant horsepower 
over a wide range of speeds. Such a drive, employ- 
ing mechanical principles, has been applied by 
Nebel Machine Tool Corp. to their lathe. 





This 5-horsepower spindle provides infinitely 


variable speeds between 43 and 3500 rpm. The 
spindle itself has a 9:1 ratio from the planetary 
system. Another 9:1 variable ratio is obtained 
from a speed variator which uses a ball differ- 
ential. Such a range of variable ratios gives the 
lathe a high degree of adaptability to radically 
different machining conditions. 


Gaging: Five years ago, there was a popular 
trend toward self-regulating machines. Feedback 
control would adjust the lathe after each cut. This 
approach lends itself admirably to special machines 
with built-in loaders and unloaders. It is, in fact, 
a high degree of automation and can have statistical 
methods built into the gaging control. Such a 
system was the subject of an article in THE Toor 
ENGINEER, Aug. 1955. 


Finishes and Tolerances: A decade ago, 
lathes were not capable of utilizing the potential of 
carbide cutting tools then available. About five 
years ago, when ceramic tools became commercially 
available, few production tools could use them ad- 
vantageously. With the recent addition of titanium 
carbides to tool materials and the new designs in 
lathes, it seems that machines are now on a par 
with the capabilities of the cutting tools. Improve- 
ments in one field always have a tendency of play- 
ing leapfrog with related developments in other 
fields. Lathe design and cutting tool design serve 
as good illustrations, 

With each improvement in lathes and _ tools, 
finishes and tolerances have improved accordingly. 
Tolerances in a machine are cumulative. For in- 
stance, a tape control system may have a guaran- 
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Fig. 7. Heavy-duty Sid- 
ney lathe cutting SAE 
6145 with a Rockwell C 
hardness of 24-26. Sur- 
face speed is 288 fpm at 
0.0835-inch feed and 1 
inch depth of cut. 


teed accuracy within 0.001 inch. When the toler- 
ances for the tooling and mechanical elements are 
added, the inherent dimensional variations are be- 
yond the usual tolerances for precision work. 

Tolerances of 20 to 30 millionths inch are fre- 
quently expected. Yet it is a good lathe that can 
hold taper within 0.0005 inch in 36 inches. In an 
inch of travel the lathe carriage alone has used up 
the tolerance allowed. 

Finishes on turned parts approach those obtained 
on grinders. To save an additional operation, the 
objective of many tool designers has been to ob- 
tain such finishes in production. This has proved 
practical in many applications, giving finishes as 
smooth as 20 microinch. 

Modern lathes have stability built into them and 
often do not need concrete foundations. In the 
past, large machines have required foundations of 
6-ft concrete. Machining errors introduced by the 
foundation mounting were necessarily compensated 
for by the operator. Now, with operator control 
minimized by automation, together with desired 
flexibility of machine positioning and location, the 
need to make the machine self-contained and self- 


supported is evident. 
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wine WOMULAMOAASAN SETTLES ETO TE 


Modern cutting tools and control sys- 
tems applied to drilling and boring 
machines of advanced design have in- 
creased productivity while minimizing 
tooling requirements. 


POELLAEPRANUL AOA AANA AERA Ee 


Moooerx HOLE-MACHINING techniques, like other 
aspects of metal removal, reflect 1960’s drive toward 
higher efficiency. Among the more important de- 
velopments are better carbide and ceramic boring 
tools, improved machine drives and feeds, use of 
numerical control and new concepts of design and 
of the hole-machining operation itself. 


Economic considerations accelerating these de- 
velopments are chiefly due to two related facts of 
modern industrial life. Skilled labor has been in 
short supply since World War II; where skilled 
labor is available, it is rapidly becoming more ex- 
pensive. Required to produce more products having 
increasingly closer finish and dimensional tolerances 
with semiskilled operators, industry has responded 
with entire new families of drilling and boring ma- 
chines and has departed from the traditional jig-and- 
fixture concept of hole machining. 
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Although jigs and fixtures for hole drilling and 
boring have not passed entirely from the industrial 
scene—nor will they in the immediate future—the 
role they play is one of diminishing importance. 
Happily divorced from the major production lines, 
their demise has freed industry from the restrictions 
of long lead-time requirements, problems of heavy 
part loading and tool handling, and the difficulties 
inherent in making engineering changes. 


Cutting Tools: The implication of cutting tool 
advances, as represented by the carbides and cera- 
mics, is that the older, conventional machine tools 
are now as obsolete as the overhead belt drive. The 
practical criterion by which they can be measured 
is whether or not they can utilize carbide or ceramic 
cutting tools. 

As typified by throwaway insert tooling, the car- 
bides and ceramics have changed another basic con- 
cept regarding machine tools. Formerly, tool life was 
the all-important criterion in boring operations. As 
such, machine tool efficiency was subordinated to 
cutting-tool life. This concept is no longer valid and 
industry should run its tools at a red heat. Econ- 
omically, the fact that this procedure burns tools uf 
at a faster rate is outweighed by increased machine 
productivity. 

In order to capitalize on carbides, a machine must 
have approximately twice the horsepower required 
for high-speed tools. To utilize ceramics, horsepower 
requirements are quadrupled. These additional pow- 
er requirements impose greater demands upon the 
machine tool itself. As a result, modern drilling and 
boring machines, such as the one shown in Fig. 1, 
are designed to withstand greater strains than those 
produced before the advent of carbides and ceramics. 
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Fig. 1. Vertical-spindle mill machining tractor compo- 
nents. Tool selection at magazine (center) is a pro- 
grammed function of the machine. 


Fig. 2. Turret head for drilling machine. Lead- 
screw drive is used to actuate tapping unit. 


Fig. 3. (right) Special tooling in trunnion 
machine. In this machine feed rate can be con- 
trolled for each tool. 


Drives: Because optimum speeds for carbide and 
ceramic tools are normally unobtainable with con- 
ventional gear drives, variable-speed drives are 
desirable in modern boring machines. Drives of this 
type enable operators to increase spindle speed 
without stopping workpiece motion. They also 
provide a much greater range of cutting speeds, a 
necessity because the range of materials machined 
on any given machine now extends from cold-rolled 
steel to the exotics. 

To obtain the desired characteristics of infinitely 
variable speeds at constant horsepower and constant 
torque, Bullard Co. has developed a new mechanical- 
hydraulic drive for its vertical turret lathe. In this 
unit a mechanical input drive is geared to a hyd- 
raulic reactor input through two planetary gears. 
The machine drive itself is taken from the motion 
of the planetary cage. The spindle speed can be 
varied from zero to 1550 rpm merely by changing 
hydraulic flow to the reactor. Thus, when the reac- 
tor and the constant-input gear are traveling at 
equal speeds, the speed from the differential plane- 
tary is zero. 

Drives of this type are more versatile than either 
mechanical or hydraulic drives because: 

Straight mechanical drives cannot be reduced to 
increments approaching zero 
Straight hydraulic drives have difficulty in main- 


taining constant torque al increments approac hing 
zero 


To further increase the versatility of this drive, a 


servo feed-back system is utilized to maintain pre- 


selected rates of metal removal. Should the tool 


enter an area with an increasing or decreasing 





The Tool and Manufacturing Engineer 





Feed stroke 52 in.-—-— 























ADA 





m— Feed stroke Oin. 
Stop -!2 
a 

















Fig. 4. Mechanism for activating spindle advance. Spindles advance 
with head until activator bars contact the stops to initiate quill feed. 


volume of metal, the servo automatically corrects 
spindle speed by adjusting the volume of hydrauli 


flow to the reactor gear. 


Feed Mechanisms: Like machine drives, feed 
mechanisms have been improved to take advantage 
of carbide and ceramic cutting tools. Carbides, for 
example, function best under heavy feed rates at 
comparatively high speeds. Ceramics function best 
under relatively light feed rates but at speeds up to 
twice that required for carbides. At the same time, 
feed mechanisms must provide for high-speed tools 
which are still economical for many operations. 

With this array of machining variables, the tradi- 
tional linkage between workpiece drive and feed 
mechanism can no longer fulfill the requirements of 
modern machining. The optimum feed rate for 
any given job is either bracketed or outside the 
range of conventional drives. For this reason, the 
feed speed of modern boring equipment is usually 
independent of the spindle drive. 

To obtain optimum feed rates, industry has de- 
signed a variety of feed mechanisms tailored to the 
specific needs of boring and drilling equipment. 
Bullard’s new feed mechanism utilizes the same me- 
chanical-hydraulic planetary movement used in its 
variable-speed table drive. This provides its turret 
lathes and boring mills with infinitely variable feed 
rates which can be selected while the machine is in 
operation. 

Also, Burg Tool Mfg. Co., has developed a hyd- 


raulic system which enables its line of turret drill- 
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ng machines to feed at infinitely variable speeds. 
lool feeding at the turret is positive and constant 
throughout any given phase of the machine cycle. 
[his development includes a leadscrew tapping head, 
Fig. 2, which relates spindle rotation and advance 
to the pitch of the thread being machined. 

One of the more significant developments in mass- 
production drilling and boring is in the feed 
mechanism of multiple-spindle trunnion machines. 
Until recently, fixed feed rates were the major 
limitation on machines of this type. Fig. 3. 

Because these machines are most efficient with 
one feed unit only—more than one detracts from 
the natural advantage of the machine—conventional 
trunnions limit the rate of spindle advance to that 
of the slowest tool. Because of this limitation, tools 
such as reamers (which are more effective when 
advanced rapidly) are forced to move forward at 
spe eds selected for drills or cutting tools. 

[lo overcome this weakness, Cross Co. has de- 
veloped a gear system which enables drilling and 
boring quills to advance at optimum rates of speed 
although the head itself still advances at a rate 
suitable to the slowest tool. In operation, this gear 
system utilizes a series of activator bars (one for 
each quill) and pinion gears, Fig. 4. 

\s the head advances to the point where machin- 
ing starts, a bar activator contacts its stop button. 


At this point, the bar imparts motion to its pinion 


gear, Rotation of the pinion gear moves the quill 


forward at a rate determined by the speed of the 


feed unit and gear ratio. Upon completion of the 
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machining operation and head withdrawal, com- 
pression springs return all the activator bars to their 
initial positions in the head. 


Multiple-Hole Machines: Multiple spindle drill- 
ing and boring machines such as the trunnion 
machines are symbolic of the increasing productivity 
of 1960. Now fully emerged from the developmental 
stage, machines of this type might eventually 
eclipse the transfer line in many areas of production. 

An example of the capabilities of such machines 
is seen in the precision boring machine illustrated in 
Fig. 5. This machine, a product of Ex-Cell-O Corp.., 
bores 22 holes in a gearbox housing. The operation 
is accomplished with the use of three interchangeable 
plates on which 5, 7 and 10 multiple spindles are 
mounted. Two machine setups are required. In the 
first operation five large holes are bored simultane- 
ously to tolerances of 0.0005 inch. Hole locations 
are taken from dowel holes and the workpiece is 
hand clamped in a simple holding fixture. In the 
second operation, holes are bored from both sides 
of the workpiece simultaneously. A seven-spindle 
plate bores from one side and a 10-spindle plate 
mounted in opposition bores from the other. 

Time requirements for this operation, formerly 
accomplished by conventional toolroom techniques 
are one day per 


part. With a multiple-spindle 


Fig. 5. Multiple-spindle 
drilling and boring ma- 
chine. Holes on both 
sides of workpiece are 
bored simultaneously by 
opposing feed units. 


Fig. 6. (right) Drilling 
machine for printed cir- 
cuits. Two-dimensional 
movement of table posi- 
tions work according to 
taped commands. 


machine, time requirements are reduced to a matter 
of minutes with a semiskilled operator. Economies 
in time and labor make multiple-spindle machines 
the inevitable and perhaps the ultimate successor 
to the jig borer in the production boring of precision 
hole groupings. 

When the number of holes required exceeds the 
capabilities of multiple-spindle machines (as in the 
case of printed circuits) high-speed, numerically 
controlled drilling machines come into their own. An 
example of this is seen in Fig. 6, in which a Jones & 
Lamson machine positions and drills forty holes per 
minute per spindle. The spindle cycle time is 0.3 
sec, 
by 
Mounted in pairs, one spindle is idle as the other 
works. This arrangement enables setup men to re- 


This machine utilizes six spindle heads driven 
400 cycle motors which run continuously. 


tool idle spindles without interrupting production. 
lo further increase productivity, the machine has 
two removable floating tables, one of which is being 
loaded while the other is working. As in other recent 
machine developments, the accent is on increased 


productivity with minimal labor requirements. 


Deep Holes: Techniques in the drilling of deep 
holes have also evolved significantly. An example of 
this is seen in the LeBlond-Carlstedt boring machine 
This machine embodies such im- 
provements as infinitely 


shown in Fig. 7. 


variable spindle speeds 


and feed rates, increased structural strength required 


for machining with carbides and ceramics, and 
numerically controlled operation. 

({n interesting aspect of this machine operation is 
its method of chip disposal. As chips form and 
break off, they are flushed through the hollow bor- 
ing bar by the coolant flow, Fig. 8. Removal of chips 
by this method reduces the interference and con- 
gestion usually found in the machining of deep holes. 
It also eliminates the surface abrasions which chips 
cause when escaping conventionally. 

Upon discharge of the coolant into an enclosed 
filtering system, the chips are removed magnetical- 
ly and carried away by a conveyor. The coolant is 
then circulated through a chilling system which 


e 





Fig. 7. High-production hole- 
drilling machine. Console in 
foreground provides automat- 
ic control of machine. 


reduces its temperature. This effectively eliminates 
the recurrent problem of workpiece expansion. 
When extremely long holes are machined, auto- 
matic bar supports stabilize the bar and dampen 
vibration. Operated hydraulically, these supports 
are necessary because of the comparatively high feed 
rates now used. As an example, before this machine 
was built, its predecessor bored holes 1 1%45 inch 
in diam in 1150 steel at the rate of 34 ipm. This 
machine performs the same operation at 6-7 ipm. 
Although this machine was designed to drill long 
holes, it is essentially a general-purpose machine 
which has evolved from the basic engine lathe. In 
addition to its drilling ability, it can counterbore 
and trepan with equal facility while maintaining 
the same coolant-flow method of chip disposal. 


Control Systems: Although the numerous ap- 
plications of numerical control have received ex- 
tensive coverage in THE TooL AND MANUFACTURING 
ENGINEER, any article on drilling and boring techni- 
ques must recognize this subject. With the possible 
exception of carbide and ceramic cutting tools, no 
other development has accomplished so much in 
changing modern industry. Most of the machines 
discussed thus far are actuated by numerical con- 


trol. In practice, any machine not designed for one 


special purpose represents a potential application of 
this type of control system. 


An excellent example of the versatility of numeri- 
cally controlled machining is seen in the Lucas drill- 
ing and boring machine illustrated in Fig. 1. All 
machine functions, including tool selection, can be 
programmed on tape. This reduces operator func- 
tions to part loading and unloading, and cutting tool 
maintenance. 

In advancing to programmed machining positions, 
a tool moves at rapid traverse of approximately 75 
ipm. Upen approaching the start point, the tool 
shifts into a creeper speed which allows exact posi- 
tioning. If, however, exact positioning is not re- 
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Fig. 8. Chips are removed through center of boring 
bar. Coolant is fed between bar and work. Wear strips 
stabilize boring tool in deep-hole operations. 


quired, a command to cancel the creeper speed can 
be programmed. 

A useful auxiliary function of this control system 
is instantaneous tool reversal and retraction during 
tapping operations. When the programmed thread 
depth has been reached, the spindle reverses rota- 
tion and withdraws with no time lost in tape read- 
ing. When the tape starts to back out, the retracted 
position data is read into the control and the tool 
retracts to the desired location. This same function 
may be used with boring, drilling and reaming tools 
without the need for spindle reversal. 

Another feature of this control system is its ability 
to program tool selection. Tools are stored in a 
magazine and their positions are programmed. Upon 
completion of one operation, the spindle moves to 
the magazine and releases the cutting tool used. It 
then progresses to a different magazine position and 
picks up and clamps the next tool in the sequence. 

Because numerical control now dominates produc- 
tion boring and drilling processes, the more difficult 
problems in this field have been reduced to routine 
machine operations. While increasing productivity, 
numerical control has also accomplished much by 
way of eliminating the variable of human error. Al- 
though its total impact has yet to be assessed, it prob- 
ably embodies the most promising advance in ma- 
chine control within the last decade. 





Dial Settings Control Gear Shaver 


eee MARK 


MACHINE set up to shave helical gears. 
Dial on head controls transverse feed 
movements during shaving. 


FEED CONTROLS for each of the 
three methods of gear shaving. 


f: ear shaving by underpass, modified underpass 
¥ and transverse methods is controlled by dial 
settings in this machine. A product of Michigan 
Tool Co., the shaver can be set to crown or taper 
the teeth during shaving by a scale setting and a 
graduated eccentric bushing. The latter two adjust- 
ments are independent of each other, making possi- 
ble any desired combination of crown and taper. 
Because of the use of dial controls. machine setup 
is reduced from a complicated problem in cam set- 


ting to a series of dial adjustments. 
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ATTACHMENT [tor crown 
and taper. Dial setting 
at right controls taper 
Vernier at left controls 
fine lead adjustments 


| igreserec efficiency in small production runs is provided by the unusual design of 
this two-way shuttle machine. Built by Zagar, Inc., Cleveland, its machining com- 
ponents consist of two drilling heads and a central tapping head. 

In operation the two-station fixture alternates between the two drilling stations, 
thereby always presenting a drilled workpiece to the tapping station after each index- 
ing operation. Immediately after part loading—which always takes place at the tapping 
station—the fixture shuttles and machining begins. 
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DESIGNED FOR PRODUCTION 


Drilling Machine Provides Accurate Hole Depths 


" ipmaagues by an analog type 
4 two-axis positioning system, 
this Heald drilling machine utilizes 
limit switches to control depth of 
spindle movement. Attached to six 
rotary scales, the switches are actu- 
ated by a manual selector. An auto- 
matic Z-axis (quill cycle) enables 
the machine to cycle continuously 
when all holes in the workpiece 


are of uniform diameter. 
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Surface Grinder Has Planetary Wheel 


\onrme part orientation and simplified fixturing are 
f possible in the Mattison surface grinder illustrated. 
Like conventional vertical-spindle surface grinders, this 
machine utilizes the principle of revolving contact be- 
tween workpiece and wheel to produce a flat surface. Un- 
like the conventional grinders, this machine provides the 
revolving contact by a planetary wheel. Use of this wheel 
simplifies machine design by eliminating the separate 
drive necessary for spinning the work. 

The planetary wheel head is designed to house either 
one or two spindles. An auxiliary motor drives the spindle 
assembly while the main wheel motor powers the spindle 


through a timing belt which revolves radially. 


PUMP COMPONENTS (right) fixtured for 
grinding. Gage probe at left actuates 
feed to compensate for wheel wear 


PLANETARY PATTERN of grinding wheel. 
Upon completion of grinding, the table 
indexes automatically. 





PART PIECE 


INDEXING TABLE 


GRINDING WHEEL 


2% GRINDING WHEEL ORBIT 


iin iii Ma 
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Adjustable Die Cuts Tooling Cost 


D enenng to minimize tooling ex- 
<a pense in piercing operations, this 
re ae cee a Di-Acro die can be utilized to pierce 
wv N ee ey oe - - holes in a wide variety of panels. 
MALAY AWA a ’ = Changeover from part to part is sim- 
" \\ WE - plified by movable punch and button- 

, die adapters. 

In setup, punch-and-die locations 
are established by part templates or 
panels saved from previous runs. 
With the exception of stripper plates, 
no new components are required. 


Telephone Dial Controls Rotary Table 


( apable of automatically positioning to any point Rapid rotation is accomplished by pushbuttons. A 
A in 360 degrees, with accuracy to 5 seconds of digital display panel gives a visual representation of 
the table position. All positioning is accomplished in 


are and repeatability to 2 seconds of arc, this 30-inch 
relation to a preset zero, which can be set anywhere 
on the periphery. The table, made by Pratt & Whit- 


ney, uses Electrolimit measuring system. 


rotary table can be used for either inspection or ma- 
chining. Digital positioning information is intro- 


duced by telephone dial or by punched coded tape. 
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By Rebert Heslen 


Associate Editor 


Modern milling machines cut metal 
faster and more of the machine 
cycle is used for cutting. Result: 
one of the newer milling machines 
can outperform several older ma- 
chines and it is more versatile. 


\ ARIETY in machine configuration and application 


causes some confusion of ideas when milling is dis- 


cussed. Basically milling is a process that uses a 
group of cutting edges or single-point tools grouped 
radially about an axis and turned, the tools removing 
chips from the material as they come in contact with 
it. The first machine specifically devised for milling 
is that of Eli Whitney, made around 1820. From 
this antecedent derived the Lincoln miller of 1855, 


prototype of later bed type production milling ma- 
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Fig. 1. This milling machine is designed for 
a variety of metal-removal tasks. An auto- 
matic tool changer stores coded and preset 
tools to be used as the job requires. 


chines and Brown’s universal milling machine of 
1861, forefather of knee type universal milling ma- 
chines. The two basic types of milling machines 
have undergone continuous development to emerge 
as the two major types of milling. The universal 
miller today is one of the most versatile machines 
ever known. On the other hand, bed machines have 
evolved into special-purpose high-production ma- 
chines that are highly efficient. Between these two 
extremes lies a variety of machine configurations 
such as shown in Fig. 1, for milling and other oper- 
ations. The process is typified by the variety of 
applications possible. A machine operator’s job 
varies from simple loading on a production ma- 
chine to a job involving great skill and ingenuity, 
using a universal machine as shown in Fig, 2. 
Machinability: Though machine tool configura- 
tions vary widely, the milling process is always 
characterized by the cutting tool, a rotary arrange- 
ment of cutting edges. Advantages of this cutting 
method, as compared to say single-point turning, are 
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that many cutting edges are available to do the work 
instead of only one and that a cutter tooth has a 
chance to cool once during each revolution when not 
in contact with the workpiece. Disadvantages are 
the repeated shocks as each cutting edge comes in 
contact with the workpiece. Brittle cutting materials 
do not stand up well under this kind of service. Use 
of ceramics in milling cutters has been somewhat 
retarded by the problems caused by repeated impacts 
occurring in milling. Rigidity is essential for re- 
moving metal in this interrupted fashion and has 
been part of the reason for developing milling ma- 
chines with overarms, box type overarms, overarm 
supports and bed type machines. Arbor-mounted 
flywheels are used for the shock damping provided 


Fig. 2. (above) Uni- 
versal milling machines 
are characterized by 
their versatility. Almost 
any configuration can 
be machined. 


Fig. 3. (right) Splined 
arbors and cutters have 
additional rigidity to re- 
sist the repeated im- 
pacts of milling. 


by their added inertia. Another recent development 
is an attempt to hold the cutter more rigidly on the 
arbor, Fig. 3, to resist vibration and chatter tenden- 
cies. The splined arbor has greater resistance to 
torsional deflection than plain arbors. Also, a 
splined cutter on a splined arbor has a greater seat- 
ing area than a key-held cutter. 

Anticipating higher metal removal rates, whether 
from ceramics or carbides, millers are being built 
with more horsepower available at the spindle and 
drives. Some of the newer missile materials are cut 
in optimum fashion in only a precise and narrow 
range of feeds and speeds. Responding to this need, 
machines are designed with both precise accurate 
controls and rigidity. 

Investigations of machining phenomena have been 
carried on consistently since Frederic Taylor’s work 
in 1906. Such work and the improvements in ma- 
chines, cutters and know-how has increased the rate 
of metal removal 30 to 50 times since then. Metal- 
lurgical microstructure, machinability, cutting tool 
geometry, coolants, carbides and ceramics have 
all contributed to greater efficiency in milling. 

Nonetheless, it is significant that today the com- 
mon practice is to select conservative cutting rates. 
Any given milling job admits of one specific opti- 
mum solution and this solution can be of minimum 
efficiency in another job. 

The difference between common practice and the 
specific optimum solution lies in the difficulty of 
finding the optimum solution. Recognition of this 


difficulty has led to work on machinability computers 


so far of relatively simple analog type construc- 
tion. It has been proposed that the problem of find- 
ing optimum milling conditions would best be solved 


using a large digital computer in which available 
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information regarding metallurgy, cutter materials, 
feeds, speeds, coolants and so forth would be stored. 
Proponents of this method recognize that there is 
some doubt whether enough is known today about 
milling to supply the computer with adequate and 
accurate information. This has led to the exploration 
of another method. One investigator seeks to deter- 
mine whether there is some fundamental basic char- 
acteristic of metals that would enable tool engineers 
to know machinability characteristics without hav- 
ing recourse to the usually expensive empirical 


method of conducting cutting tests. 


Combined Operations: Since it does not pres- 
ently appear possible to eliminate milling, there is 
one viewpoint that milling is a necessary evil to be 
endured simply because it is necessary in manufac- 
turing. This viewpoint has been fertile and has led 
W. Brainard and his associates to the realization 
that greater efficiencies could be realized by focus- 
ing more attention on the over-all problems of mak- 
ing a part and less on the individual operation. To 
demonstrate the validity of this approach, Fig. 4 
shows several different tools for several operations 
grouped in a magazine, available to do a variety of 
operations on a given workpiece. Combining other 
operations with milling in a given machine tool saves 
setup time, fixturing, material-handling time, and 
enables greater over-all manufacturing efficiency. A 
similar adaptability to a variety of manufacturing 
jobs is shown in Fig. 5. This Sundstrand rail type 
machine has a capacity of 20 tools of 3-inch maxi- 


mum diameter, giving it high versatility. 


Versatility with Efficiency: All of these ma- 
chines are numerically controlled. The Brown & 
Sharpe universal miller, Fig. 2 can be equipped with 
a numerical control arrangement that renders it 
especially efficient for cam work yet does not impair 
the basic versatility of the machine. The Milwa 


Matic is a new concept that has not existed except in 
the numerically controlled version. Use of numeri- 
cal control is part of the effort to make milling 


machines self-managing—a trend that started with 


Eli Whitney’s miller that was equipped with a worm 
screw feed, belt-driven as a function of spindle speed. 

One of the most significant improvements in mill- 
ing has been in handling the information used in 
milling via numerical control. By this means the 
flexibility of universal machines can be combined 
with the efficiency of special purpose high-efficiency 
production machines. Each tape renders a miller a 
special purpose tool, yet the basic tool remains 
highly adaptable to a variety of jobs. A well-devel- 
oped example of this trend is the Sundstrand 5-axis 
Omnimill, Fig. 6. 

The diagram of axis movement, Fig. 7, shows that 


it is possible to machine five of the faces of a cube 
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Fig. 4. The tool changing magazine stores the many 
other tools required in addition to milling cutters for 
complete manufacture of a part without moving the 
workpiece onto different machines. 


in one setup. Machining can be done at almost any 
angle without using sine bars or changing the setup. 
With appropriate tools in the toolholder, the milling 
machine quickly becomes a machine for boring, 
drilling, reaming or tapping, still without changing 
the setup. Five axes of movement and an automatic 
tool changer render the machine flexible, inherently 
capable of handling a variety of jobs. The tape 
serves essentially, to specialize the machine, to make 
it produce some specific part efficiently, either for 


long or short runs. A wide range of spindle speeds 


Fig. 5. Positioning control, tool changer and rail type 
configuration combined give versatility. 
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Fig. 6. An automatic tool changer, continuous path tape control and 
five axes of movement make the Omnimill both versatile and efficient. 





Fig. 7. Five axes of movement make it possible to 
machine five faces of a cube and to work at com- 
pound angles without changing the job setup. 
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is available in the machine, so that it can operate 
under optimum conditions for a wide variety of 
materials and cutting tools. Though a computer is 
probably more efficient, the Thompson-Ramo-Wool 
dridge control system used with the Omnimill can 


be hand programmed if desired. 


Machine Utilization: Considering milling as a 
separate operation or as part of an over-all manu 
facturing task, considerable gains in efficiency can 
be obtained by improving machine utilization by 
better management. Numerical control in general 
contributes toward better management. The tape 
itself, insofar as it is canned experience, is retrieva 
ble for use at any time, which is better management 
than spending man-hours to solve the same machin 
ing problems twice. Further, the tape can be pre- 
pared, mistakes corrected and the tape optimized 
prior to the actual cutting so that machine utiliza- 
tion is efficient. Also, the tape makes manufactur- 
ing efficiency less dependent on operator skill. 

Because a numerically controlled machine fun 
tions under an operator’s general surveillance and 
does not require constant manipulation and atten- 
tion, numerically controlled milling machines can 
be designed for time-sharing operations. That is, 
during the time that the machine is working, the 
next job can be set up, as in Fig. 8, to be shuttled 


into work position automatically, with little time 
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Fig. 8. The pallet enables setup of the next workpiece while the first 
workpiece is being machined. When the first piece is finished, the new job 
is shuttled into work position with a minimum interruption of machining. 


lost on job changeover. Similarly, while the machine 
is working, preset tools can be loaded into the 
magazine or removed from it to meet varying job 
demands before they occur. Time-sharing, doing 
setup, tool changing and other work while the 
milling machine is running is more productive than 
the conventional time-sequenced type of manufac- 
turing operation. 

Machinability and cutting methods are under- 
going modification as a result of experience with 
numerical-control milling. Because of the variable 
quality of cutting tools, nonuniform machinability 
of workpieces, most control systems are equipped 
with a device that allows the operator to vary the 
tape programmed feeds. The need for this control 
emphasizes nonpredictable factors in milling. Be- 
cause of nonuniformity and variability, conserva- 
tive cutting rates are usually selected—perhaps one- 
third slower than they could be with uniform tools 
and workpieces. Further, the unpredictabilities that 
force use of a feed-rate override make milling eff- 
ciency partially dependent on operator skill, and this 
on machines that are otherwise programmed to oper- 
ate at high efficiency independently of operator skill. 
Research work is underway to minimize nonpredicta- 
ble factors to increase metal removal rates. 

Paradoxically, the management of cutting condi- 
tions in milling machines has become critical under 
numerical control because such machines produce 
considerable value per hour of operation. Interfer- 
ence and delays in operation thus appear to cost 
more than usual. For example, assuming that a 
given numerically controlled mill produces five times 
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faster than its conventional predecessor, downtime 


for a broken cutter “costs” five times what it did 
previously. Similarly, off-dimension cutters, coolants 
that do less than maximum, inefficient maintenance 
practices and poor management are brought into 
sharp relief by high-performance milling machines. 
The machines reveal that milling practice normally 
considered acceptable is inadequate for efficient uti- 
lization of numerically controlled machines. As a 
result, milling practice is undergoing improvement. 

Some trends tend to eliminate milling, to make it 
disappear—by closer forgings, by investment cast- 
ings and so forth. Combining milling with other 


operations on a machine equipped with an automatic 


tool changer tends to submerge milling as a separate 


entity. Conversely, milling is the subject of intense 
analysis—downtime costs too much to allow inefh- 
Improvement of cutting and workpiece mate- 
rial uniformity is sought to enable consistently high- 
Most significant is that 
high-performance milling machines are demanding 


( iency ° 
er metal removal rates. 


high performance of manufacturing engineers. 





We Slipped! 


In the article “Milling High Strength Alloys” by Norman 
Zlatin and Robert Krueck 
1960, p. 


(THe Toot Encineer, May 
123) there is an error in the “Key to Charts.” 
AR axial rake angle, not “axial relief angle” and RR 

radial rake angle, not “radial relief angle.” Our apolo- 
gies to the authors and to any readers who may have been 
misled by these typographical errors. 
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ER METAL REMO 


Dressers that endure for the production 
of 6 million parts, lapping methods to 
obtain better than | microinch finishes, 
accuracies to +0.0001 inch, high-pro- 
duction rates, high-metal removal rates 
—these are among the capabilities of- 
fered by abrasive metal removal. 


D., ELOPMENTS in the machines, wheels and tech- 


niques of abrasive metal removal now place a large 
array of versatile methods at the disposal of tool 
and manufacturing engineers. Most of the modern 
machines and techniques are the culmination of long 
and careful development work by machine builders 
and wheel manufacturers. Cumulative improve- 
ments over preceding machines now enable grind- 
ing to supplant other metal removal methods for 
many operations. Since its origin grinding has been 
a finishing operation and this still constitutes a 
considerable portion of the grinding done today, but 


Fig. 1. Double-column internal and external grinder. Taper is set by adjusting column angle. 


Frauentha! 
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whee I. ( oolant and nat hine develop nents make 
grinding a useful method of high-production metal 
removal. Grinding is most often the means used in 
high-pre ision work also. The scope of this article 
must be limited to indicate only a few of the many 
ways that this versatile technique serves to improve 
manufacturing efficiency and quality. 

Accuracy and Finish: As moving parts are 
subjected to greater loads and velocities and as more 
automatic assembly machines are used, the to‘erance 
requirements for finish and accuracy are tightened. 
lypical of the use of grinding techniques to meet 
such requirements is the double column precision 
ID and OD grinder in Fig. 1. The machine produces 
large oil bearings (used in foil rolling mills) that 
must be highly accurate and have a good finish. 
Vertical design of the machine was derived from 
ball race grinders and results in floor space savings, 
rigidity and minimum cantilever. In operation the 
taper of the bearing sleeve ID is obtained by setting 
the column angle as required. Raising the back end 
of the column moves the column through an angle 
about the column pivot so that tapers can be varied, 
or cylinders ground if required. The workpiece is 
of forged SAE 4640 die steel. Hardness runs from 
325 to 375 Bhn, though ends of the workpiece some- 
times reach 500 Bhn. The cylindrical OD of the 
sleeve is the actual bearing surface and rides in a 
0,00025-inch oil film. The internal taper, shown 
being ground in Fig. 2, holds the mill roll. To pro- 
duce accurate foil the bearing must be produced 


having highly accurate internal-external geometry. 


In order to meet these requirements, the piece is 


rough ground and finish ground on the same ma- 
chine. After the rough grind, the hold down studs 
are released to relieve internal stresses before finish 
grinding. By this means, a 44-inch long sleeve can 
be held to a 0.0005 or 0.0006-inch total range of 
variation in wall thickness. Finish obtained is 5 


microinches root mean square or better. 
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\lso produced by grinding is another type of 
bearing, Fig. 3, at the opposite end of the size scale 
from rolling mill bearings. These bearings range 
from a maximum 0,625-inch OD to a minimum 
0.040-inch bore. Not much metal is removed, but 
it must be removed with attention to accuracy, finish 
and economy. Meeting of these requirements for 
machine output was achieved by specific design of 
several factors. Geometry and mechanics of ma- 
chine design contribute toward the objective of ac- 
curacy, spindle design helps toward achieving the 
desired finish and fixturing contributes toward econ- 
omy of operation. Geometry of the machine is ar- 
ranged so that both the longitudinal slide for wheel 
traverse and the cross slide for wheel in-feed are 
located on the center line of the spindle. Preloaded 
antifriction ball slides are used to meet the toler- 
ances required by miniature precision work. De- 
sign work minimized the thermal drift that occurs 
when starting up from the cold state. Thermal sta- 


Fig. 3. Precision bearings are produced 
using small wheels at high spindle speeds. 





Fig. 4. (above) Miniature bearings are maga- 
zine fed, automatically ejected, by this machine. 


Fig. 5. (upper right) Tracer-guided double 
toolhead finishes missile nose cones. 


Fig. 6. (below) Setup for internal thread grind- 
ing. The %¢-inch diameter wheel operates at 
15,000 rpm on this workpiece. 


bility aids in maintaining accuracy and also in- 
creases daily production by lessening warmup time. 
Che small grinding wheels used are driven by high- 
speed spindles operating in the range of 60,000 to 
150,000 rpm. The wheels are automatically dressed 
for optimum life. Selective skip dressing is used to 
suit individual job requirements. Operating econ- 
omies are gained by the use of automatic workload- 
ing and unloading chutes visible in Fig. 4. The 
unground incoming piece nudges the preceding 
ground piece into the ejection chute. Changeover 
time from one job to another is minimized by using 
two fixtures, one in the machine and the other being 


set up for the next job. The entire fixture can be 
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removed by rotating a cam screw so that production 
is almost uninterrupted by changeover 

\ somewhat hybrid technique is used for pro 
ducing the missile nose cone, Fig. 5. The work- 
piece is received from prior manufacturing opera- 
tions with about 1/16 inch of stock remaining to 
be removed. For the first operation, the tool head 
is in the opposite position to that shown in Fig. 5 
and a carbide tool bit is used to turn the workpiece 
profile under tracer control as a preparation for the 
grinding and finishing operations. For the second 


operation the tool head is indexed to the position 


shown in Fig. 5, bringing a Vonnegut polishing 


head to the nose cone. The brush sections of the 
polishing head are interleaved with coated abrasive 
strips. Motor-driven. the rotating head is guided 
over the nose cone under tracer control to remove 
a light amount of metal by abrasion. For the high 
finish required, the final operation uses a rotary 
lap, swivel-mounted to remain normal to the work- 
piece surface. A sponge rubber pad is contoured 
to match the nose cone contour and lined with felt 
Suitably charged with diamond paste, a light abra 
sive lapping cut completes finishing of the piece. 
Finishes below 1 microinch have been obtained. 
For hard materials and highly stressed parts, 
thread grinders such as the Ex-Cell-O precision in- 
ternal thread grinder, Fig. 6 are used when it is 
impractical or inadequate to use thread rolling. 
chasing or milling. The process does not tear the 
thread at the root as cutting tools sometimes do and 
it thus minimizes fatigue cracks that start from min 
ute surface imperfections. Tolerances obtainable 
are on the order of 0.0005-inch cumulative error 
in any foot and +0.0002-inch on pitch diameters. 
Closer tolerances can be maintained under con- 
trolled conditions. The job shown is run at 15,000 
rpm using a 7/16-inch diameter wheel. Maximum 
wheel speed is approximately 45,000 rpm. Produc- 


tion rates vary according to amount of metal re- 
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Fig. 7. Fixture for dressing grinding wheels uses a 
shaped diamond wheel to dress the required form. 
Finished product, a valve stem, is shown in fore- 
ground, Six million were produced by one dresser. 


moved and the type of metal being cut. On another 
typical job—steering gear nuts—rates of 50 to 60 
pieces per hour are obtained. Versatility of auto- 
matic thread production is part of machine design 
and workpiece configurations include multiple lead 
threads, tapers, radius forms and both right and 
left-hand threads. As accuracy is essential in these 
types of workpieces, drift from thermal effects is 
minimized by refrigerating the coolant to a constant 
temperature after filtering. Water is also used to 
maintain a constant working temperature within 
the spindle housing for similar reasons. 

High Production: Though generally consid- 
ered as primarily a finishing operation, grinding is 
used advantageously for substantial metal removal 
work. With improved wheels offered by abrasives 
manufacturers, improved cutting fluids and higher 
horsepower spindles, relatively high rates of metal 
removal are achieved. Wheels are selected to break 
down at a rate sufficient to provide new cutting edges 
constantly and yet maintain a satisfactory ratio of 
wheel wear to metal removed. Automatically cycled 
and compensated dressers are used, sometimes 
coupled with post-process inspection. By such means 
the grinding machine achieves a built-in accuracy 
that is independent of operator skill, which renders 


feasible the use of automatic loading devices. For 


high-production work, grinding can often replace 


other metal removal methods either by producing 
a given number of pieces with improved accuracy 
or by providing an increased production rate at 
some given accuracy. 

Such gains are not provided by the machine tool 
alone. Though it helps make high metal removal 
rates possible, the improved machine tool also ren- 
ders the selection of wheels, cutting fluids and cut- 


ting conditions more critical. As with carbides and 
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other cutting tools, higher removal rates enable 
lower cost production even though tool wear (wheel 
breakdown) increases. The exact point at which 
greatest economy occurs requires analysis of the 
many variables of manufacturing cost. Improve- 
ments in grinding machines help make such econo- 
mies achievable. Production of an automotive steer- 
ing gear worm screw illustrates some of the possi- 
bilities of heavy stock removal by grinding. The 
blank is first roughed out on a thread grinder us- 
ing lead compensation to anticipate heat treat 
shrinkage. Production runs 109 pieces per hour. 
After heat treat, the worm screws are finish ground 
at a rate of 50 pieces per hour. 

Similarly for high-production work is an Ex-Cell- 
O groove-grinding machine. By dressing the work- 
piece contour into the grinding wheel, the grinding 
wheel abrades the work blank into the part shape 
ultimately desired. Accuracy and finish of form 
grinder output is thus dependent on the dressing 
tool and dressing cycle. Manual inspection is often 
used to determine the basic frequency of dressing 
used in high-production machines. Two opposing 
tendencies must be reconciled—too frequent dress- 
ing can interfere with the production cycle and also 
shorten wheel life, while infrequent dressing can 
be the cause of poor finish and out-of-tolerance 
parts, especially toward the end of the dresser’s 
life. General practice is to set the dressing cycle to 


Fig. 8. Electronic bed control gage measures grinder 
compensation movement each time the grinder output 
gage detects an out-of-tolerance part and signals for 
an adjustment to keep output in tolerance. 
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Fig. 11. Vertical radome contour grinding machine. 
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occur at an optimum number of pieces by observing 
the point at which grinder output begins to deterio- 
rate and then setting the cycle to occur before the 
deteriorated output appears. A margin of safety is 
allowed. Where high accuracy is desired or dressing 
is critical, automatic inspection, either in-process 
or post-process, is employed to trigger the dressing 


cye le. 


Whether manual or automati inspection is used. 


dresser life influences the productivity of form 
grinding. Wheel dressers as shown in Fig. 7 have 
been developed to increase dresser accuracy and 
life. Grinder productivity is increased in several 
ways. Scrap is reduced by avoiding the breakdown 
problems of single-point diamonds. Grinding wheel 
life is maintained as each dress removes only the 
amount of abrasive material necessary to expose 
new cutting edges and maintain the form accurately. 
The narrow slot geometry problems of single-point 
dressers are avoided by using the dressing wheel. 
The dressing wheel shown, a True-Grit wheel made 
by Wheel Trueing Tool Co. lasted for about a vear 
and a half, on a 20-hour day, and accomplished 
about 200,000 dressings, sufficient for the produ 
tion of around 6 million of the valves shown. Thus, 
downtime for dresser change was at a minimum. 

In this application the wheel was plunge dressed 
with a dresser infeed of 0.001-inch, the dresser ro- 
tating at 115 rpm and the grinding wheel at 1250 
rpm, in opposite directions at the point of contact. 
The dressing cycle required less than 3.5 seconds 
and occurred every thirtieth valve. The exhaust 
valve stem retainer and sealing grooves were plunge 
ground in 3.5 seconds, including load and eject 
time. Sequencing of the dressing cycle was timed 
to not interfere with the normal loading and eject- 
ing cycle of the Cincinnati centerless grinder on 


which the dresser was mounted. During the dresser 
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life, finishes of 12 to 18 microinches and a critical 
0.010-0.016-inch corner radius were maintained. 

Dressing in of a new wheel was accomplished in 
about five minutes instead of one hour. This char- 
acteristic is used by a valve manufacturer to lessen 
job-to-job changeover time—when a different valve 
is to be ground, the dresser is changed but not the 
grinding wheel. The wheel life lost is more than 
offset by increased production. 

Inspection and feeding equipment can be used 
to improve grinding machine output. Two different 
grinders of different makes were modified by the 
addition of RCA post-process gaging, Fig. 8, and 
feeding equipment. In the over-all operation cylin- 
drical slug magnets are cast, rough-ground, mag- 
netized while cooling after heat treat, and then de- 
magnetized for handling through subsequent pro- 
duction phases. The slugs are finish ground to a 
predetermined dimension in centerless grinders. As 
they leave the grinder, the slugs are gaged. An out- 
of-tolerance slug triggers the bed to in-feed by a 
selectable increment into a gage mounted on the 
bed. The amount of bed movement is measured 
electronically by the bed-mounted gage, which stops 
bed movement when the increment of compensa- 
tory movement is completed. The grinder control 
is capable of holding tolerances to 0.000050 inch, 
+0.001 inch which is 
presently adequate for the slugs. Should tolerances 


but is set to hold the slugs to 


tighten on the slugs, as might be required for auto- 
matic assembly, a reserve of accuracy is available. 
Adding grinder control and automatic feeders has 
raised production rates from 1500 per hour to over 
4000 per hour. 

Automatic cycle control contributes to the pro- 
duction efficiency of the dual table grinding machine 
shown in Fig. 9. The operator loads the workpiece, 
a transmission part, manually into the fixture and 
then presses the start button. The automatic se- 
quence begins: close fixture, start table, close cool- 
ant guard, advance grinding spindle in rapid trav- 
erse, start coolant, stop rapid traverse and start 
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feed, initiate gage control, stop feed at finish size, 
dwell, retract grinding spindle in rapid traverse, 
stop coolant, open coolant guard, stop table and re- 
lease fixture. Continuous gaging is used for size 
control and the gage head can be seen in the close- 
up view, Fig. 10. When the workpiece is ground to 
size, the gage triggers the slides to stop and spark 
out. Whenever dressing is required it is initiated 
by the operator. Automatic compensation is used. 
Production is around 125 pieces per hour at ap- 
proximately 80 percent efficiency. 


High Precision Contouring: Unusual accu- 
racy problems are encountered in producing radar 
nose cones of fiberglass. Radar wave refraction 
caused by the fiberglass is computable for a given 
wall thickness, but variance in wall thickness would 
throw off computations. The wall thickness must 
be held to +0.0015 over the full length of the 148 
by 48-inch nose cone. To achieve this, the machine 
shown in Fig. 11 combines several operations. The 
13,000-pound Meehanite mandrel is turned and 
ground on the machine as a sort of permanent fix- 
ture. It remains on the machine during manufac- 
ture of the nose cone which occurs in four major 
steps. First, a flat ribbon of fiberglass is wound on 
the mandrel at 150 fpm. As the slide moves, table 
rpm is altered to maintain a constant fpm. The 
mandrel turns at 12 rpm while the 48-inch diameter 
is being wound and at 100 rpm while the 6-inch 
(top) diameter is wound. Second, the fiberglass is 
cured by injecting steam at 275 F, 250 psi through 
fittings into the mandrel for 10 hours. Third, cold 
water is pumped into the mandrel to cool the man- 
drel and nose cone. Fourth, the nose cone is ground 
to final dimension in two passes, requiring around 
8 hours total. The last operation is to trim the cone 
off the mandrel. 

Meeting the wall thickness requirements for such 


a large piece required several special design con- 


siderations in the grinding machine. Many opera- 


tions are combined on one machine to avoid refix- 





turing inaccuracies. The fixture itself (mandrel) 
is generated on the machine. The column is in- 
clined to reduce overhang and gain rigidity and 
accuracy. In the course of grinding the nose cone 
profile, the horizontal slide moves both in and out, 
because of the angle of incline, thus minimizing the 
need to work at maximum slide excursion. This slide 
operates on ball races to minimize friction and 
maintain rigidity. Average table runout is around 
0.00015 inch and table flatness is within 0.0005 
inch. The template follower is held onto the tem- 
plate by an air cylinder and is adjustable at the fol- 
lower so that the same template serves for both 
rough and finish passes. The same method of ad- 
justment at the template follower is used to com- 
pensate for wheel diameter removed by dressing. 

For producing flat templates such as shown in 
Fig. 12 to the required accuracy, previous tech- 
niques and machine tool designs have evolved to a 
new level. Operating in a controlled environment, 
the templates can be made accurate to +0.0001 
0.000070 inch. 
Partly responsible for this accuracy is the Bendix 
numerical control system driving the machine. Elec- 


inch and with extra precautions, to + 


tronic resolution of the control system is a basic 
command increment of 0.000025 inch. Equally 
important is the response of the machine to fine 
commands. To achieve response, unusual methods 
were required in design, manufacture and installa- 
tion of the machine. Rigidity was obtained in all 
machine members, particularly the base. Precision 
ball screws with preloaded double bearings are used. 
Special roller bearings used in the slides minimize 


friction and give a low static-to-moving friction 


Fig. 13. Built-in preci- 
sion assists in accurate 
workpiece location, 
presented to the recipro- 
cating wheel at an opti- 
mum angle. 


ratio. The cross slide, weighing just under 1000 
pounds, requires 5.5 pounds of force to overcome 
breakaway friction and 5 pounds force to maintain 
steady movement. To protect machine accuracy 
from thermal hysteresis effects, it was shipped to 
the installation site in a temperature-controlled van. 
Rigidity, accuracy and favorable friction ratio all 
contribute to fine command response. 

Part processing is relatively straightforward and 
the high part accuracy possible with the system is 
available to the tool and manufacturing engineer 
without requiring unusual effort on his or the op- 
erator’s part. The template is presented to the grind- 
ing wheel rotated through some angle, as shown in 
Fig. 13, but the template is drawn and dimensioned 
in a normal fashion, that is, not rotated. Part of 
the computer program rotates and translates the 
template as indicated by the part planner. The wheel 
reciprocates automatically to produce a flat cut. To 
minimize the operator’s burden in achieving de- 
sired workpiece accuracies, the corners used for 
locating the workpiece are established accurately 
with reference to the origin of the machine axes. 
Wheel dressing is intiated either by the operator or 
the tape in increments ranging from 0.0022 inch 
to 0.0002 inch. Compensation for dressing is au- 
tomatic and specially designed to preserve high 
part accuracy, 

Little escapes the capabilities of abrasive metal 
removal—the method recommends itself to tool and 
manufacturing engineers for precision work, for 
obtaining finishes less than 1 microinch, for high- 
production work, for combining with other manu- 
facturing operations and for high removal rates. 
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MORE PUNCH 
FEWER PROBLEMS 


... the new look in 


By Daniel B. Dallas 


Assistant Editor 


Built-in capacity for fast die changes, 
protection against overloads and ingen- 
ious tooling have made modern press- 
working highly productive. 


\ ERSATILITY, reliability, higher output and max- 
imum safety—these are the goals of today’s press 
designers. And many of these designers, by taking 
a fresh look at problems that have plagued the 
stamping industry for years, have developed work 
able solutions that are giving a big lift to stamping 
productivity in this country. Sliding bolster plates 
on some new presses make it possible to change 
dies in a hurry. Improved slide positioners also 
decrease setup time. New tonnage-limiting devices, 
and variable-speed slides and drives, contribute 
importantly to press safety and press versatility. 
Modular design allows press capacity to be in- 
creased by simply adding building blocks, Fig. 1. 
In addition, mechanical and hydraulic attachments 
that convert any conventional press into a shuttle 
press have brought the benefits of low-cost automa- 


tion to the stamping industry. 


Die Loading: Presses utilizing the sliding 
bolster design, Fig. 2, effectively reduce the time 
and labor requirements necessary for changing 
from one line of stampings to another. In many 
stamping plants, particularly those of the auto- 


motive industry, changing from one series of 
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press design pays off 


panels to another requires the setting of as many 
as twelve dies. Setting a heavy die by conven- 
tional methods requires overhead cranes, pry bars, 
rollers and an unnecessary expenditure of physical 
push-and-pull. Setting the same die with the aid 
of a sliding bolster requires only that the die be 
placed on the exterior bolster. An electrical switch 
then moves it into the die area, simultaneously re- 
moving the other die. In many cases, this opera- 
tion and subsequent clamping can be completed in 
as little as seven minutes. 

Because die changes by conventional methods 
often take a complete eight-hour shift, production- 
control departments usually specify long production 
runs from any given line setup. While this practice 
minimizes the number of setups, it creates another 
problem—that of inventory storage and control. 
Running an abnormally large stock of parts re- 
quires storage space which can be used more ef- 
fectively for other purposes. 

Utilization of the sliding bolster minimizes the 
problem of inventory storage by reducing die setup 
time. When an entire press line can be changed 
from one panel to another in a matter of minutes, 
inventories can be reduced to levels sufficient for 
current production needs. 

The end results of this development are increased 
production through lowered setup time, and _ in- 
creased flexibility in the press line. Sliding bolsters 
also provide tool engineers with fewer restrictions 
when designing material-handling equipment. Older 
presses require comparatively light automation 
equipment which can be removed during die change- 
over. Quick-change dies open the way to heavier, 
semipermanent material-handling equipment. 





Fig. 1. (right) Build- 
ing-block technique 
utilized in press manu- 
facture. Addition of 
standard units (at left) 
provides required length 
for shuttle operation. 


Fig. 2. (below) Quick- 
change press. At com- 
pletion of production 
run, bolster moves on 
tracks to change dies. 


Slide Design: Changes in slide design and 
operation work effectively in conjunction with the 
sliding bolster to reduce die setup time. One sig- 
nificant development is the Danly automatic slide 
positioner. This device enables setup men to dial 
shut height to within 0.005 inch. Basically, the 
positioner consists of a standard cascade type 
reversing automatic motor starter, a_ resistance 
bridge and two polar-sensitive amplifying units 
which control direction and amount of adjustment. 

Improved overload devices incorporated into 
modern slide designs are doing much to reduce 
press downtime caused by overloading. (The great 


majority of mechanical failures in stamping presses 


can be attributed to overloading.) Because compli- 


cated stampings normally require multiple die 
operations, a mechanical failure in one press will 
put the entire line out of action. For this reason 
component failures in presses used in line opera- 
tions are considered line failures. The economi 


consequences of line failures has forced the devel- 


120 


opment of better, more effective press overload 
devices, 

Several good solutions to this problem lie in the 
field of die design. For example, if a die is to be 
run in a press equipped with a quick-stop clutch, 
spring-loaded pilots can be used to actuate micro- 
switches which stop the press instantly. Other die 
designs include limit switches which stop the press 
cycle in the event a panel is not stripped from a 
punch. However, these safety devices do not lend 
themselves to all types of die and press design, so 
the ultimate safeguard against overloading should 
be in the press itself, 

Press manufacturers in the past have utilized 
shear collars mounted in the suspension point 
adjusting screws as tonnage-limiting devices. While 
these are effective within a limited range of appli- 
cations, they do not afford the die and press pro- 
tection required in modern industry. They are 
effective only at the bottom half-inch of stroke. 
They protect the press only, and cannot be adjusted 
to possible lighter tonnage limitations in the dies. 
Also, through repeated strain resulting from near- 
maximum tonnages, shear collars occasionally shear 
under less-than-rated loads. Once sheared, they 
must be replaced before press operations can be 
renewed. 

Because of this inflexibility and general in- 
efficiency, the major press manufacturers have 
developed a number of tonnage-limiting devices 
that control either the slide or the clutch. Clearing, 
for example, uses a hydraulic piston in the slide 
adjusting screw. An air-hydraulic intensifier main- 
tains the hydraulic pressure and an air-operated 
hydraulic pump maintains volume. When the slide 
meets resistance in excess of a preselected tonnage. 
the intensifier piston is forced down and a limit 
switch is tripped. This action immediately stops 
the motor, preventing any damage to press or die. 
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Bliss Co. is utilizing a pneumatic device which 
prevents overloading by miaintaining a relatively 
constant torque throughout the press cycle. In 
operation a pattern of air pressures, predetermined 
by the crank position, is established at the clutch. 
\s the crank rotates, air pressure to the chuck falls 
and rises, reaching a maximum at the start of a 
cycle and a minimum at 180 deg. In this way 
maximum and minimum air pressures coincide with 
maximum and minimum torque requirements. Elec- 
trical connections are arranged so that maximum air 
pressure is maintained throughout the entire cycle 
when the press is jogged. 

Variable-Speed Slides: Built-in protection 
against overloading is provided by hydraulic pistons 
in twin-power presses. This type combines the 
principles of hydraulic and mechanical power. Al- 
though hydraulic and mechanical presses are non- 
competitive in their applications. a hybrid combina- 
tion of the two has enlarged the scope of metal- 
drawing operations. 

As illustrated in Fig. 3, the time-motion curve 
for a mechanical press is steep throughout its 
cycle, maximum velocity being attained at the be- 
ginning of the draw. By comparison, the slide 
velocity of a twin-power (mechanical-hydraulic) 
press is zero at midstroke with a consequently lower 
initial draw speed. The slope of the curve at the 
beginning of the draw is critical because plastic 
flow is initiated at this point. When the flow has 
started. slide velocity can be safely increased. 
Cycle completion after the draw is extremely low 
as shown by the steepness of the return curve. 

The third time-and-motion curve illustrated in 
Fig. 3 is obtained from a twin-power press geared 
for lower speed. Cycle time of three seconds is 
identical to that of the mechanical press. but the 
duration of the draw is much longer, as shown by 
its comparatively shallow curve. Such a curve is 
ideal for the “impossible” draws but inefficient for 
routine drawing operations. For this reason. a 
number of flywheel sizes and gear ratios are avail- 
able in twin-powel! presses, 

Variable-Speed Drives: Because twin-power 
drives are not applicable or desirable in all presses, 
industry is making increased use of variable-speed 
motors. Their function quite simply is to provide 
presses with greater versatility through variations 
in their slide speeds. By enabling operators to 
change slide velocities, variable-speed motors can 
increase the flexibility of the entire stamping plant. 
High-speed blanking or low-speed drawing opera- 
tions need not be confined to specified presses. 

In line operations this has far-reaching effects: 
no matter how long the sequence of operations, 
slide speeds can be adjusted to the specific require- 
ments of the dies being run. Because a press line 
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can function only as fast as its slowest press, vari- 
able-speed drives have effectively removed a tra- 
ditional obstacle to efficient press line operations. 

Variable-speed drives have an ideal application 
in twin-power presses. Their use enables the press 
whose curve is shown in Fig. 3b to produce the 
shallow curve at 3c. When drawing operations are 
extremely difficult, even slower slide speeds are not 
impossible. Variable-speed drives in combination 
with variable-speed slides may well show the way 
to new design possibilities in the engineering of 
drawn panels. 

Although variable-speed press drives have at- 
tained a high state of development, their applica- 
tion is somewhat inhibited by the still-incomplete 
development of material-handling systems. This 
area of the pressworking industry, more than any 
other. shows the need for continued research. When 


the problems of part positioning and material flow 
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have been solved, presses can be run “open” with 
their speeds geared to those of the handlers. This 
will not only increase press efficiency—it will con- 


tribute greatly to machine longevity. 


Press Automation: The ability to move 
panels in an uninterrupted flow from press to press 
with no interruption of individual press cycles is 
still in the development stage. However, it has been 
attained within individual presses by shuttle de- 
vices. This is seen in Fig. 1 in which the press 
utilizes a shuttle mechanism to move parts from 
die to die. 

An obvious parallel to this operation is found in 
the progressive die te hnique, although the shuttle 
press provides a flexibility unobtainable in conven- 
tional progressive operations. For example, ad- 
vancing panels can be tilted and pierced or wiped 
or drawn completely around the edges. In short, 


all conventional progressive-die operations can be 


Fig. 4. Air-actuated shuttle unit. This mechanism 
enables any press of sufficient size and stroke to 
function as a transfer press. 


accomplished—-and more——on shuttle presses. Pro- 
gressive dies restrict normal press operation to the 
extent by which the strip carrier interferes with 
those operations. This interference is entirely 
eliminated in shuttle presses. 

Although the press illustrated is designed spe- 
cifically for this purpose, a conventional press can 
be converted into a shuttle press by a transfer 
mechanism. A _ Livernois Engineering Co. unit 
utilizes the stroke of the slide to actuate the shuttle. 
his movement causes the fingers at each station 
to grasp their respective parts and advance them 
to the next die. Because these units are engineered 
for strokes of certain length, they cannot be used 
in shorter-stroke presses, No adverse effects result 
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from using the unit in a press of longer stroke, 
although an increase in dwell period results. 

\ similar unit utilizes air or hydraulic cylinders 
to actuate the shuttle, Fig. 4. This unit is designed 
for high-speed presses and presses with extremely 
short stroke. On high-speed presses, a mechanical 
linkage causes an excessively fast shuttle motion. 
On short-stroke presses, there is insufficient slide 
motion remaining after punch withdrawal to actu 
ate a shuttle. 

There are no unusual problems involved in con- 
verting transfer units from one set of dies to an- 
other. In some cases special fingers designed to 
conform to part contours are required. The trans- 
fer dies used must, of course, be built to the pro- 
gression (distance of shuttle travel) of the unit. 


In most cases these dies are built according to 


established progressive-die techniques. 


Press Safety: Any discussion of automation 

pressworking leads inevitably to problems of 
operator safety. An old pressroom maxim—often 
remembered more in the breach than the obsery 
ance—is that no part of the operator’s body must 
enter the die area. In conventional press opera 
tions, the operator’s hands can be effectively “tied” 
at the run switches. However. this safety device 
presupposes an intermittant cycling of the press. 
When slide motion is continuous, other operator 
safeguards are necessary. 

One interesting development for this purposé 
uses radio antennas mounted on the slide and 
bolster. If operators move too close to the working 
area, the antennas relay signals which are used to 
stop the press. Another, quite similar, press-stopping 
device utilizes radioactive signals to stop slide 
motion. In this case signals emanate from mildly 
radioactive bracelets worn by the operators. 

Increased safety to both operator and press is 
probably the most significant aspect of modern 
pressworking. The relatively low-production press- 
rooms of a generation ago were poor worker- 
insurance risks and generally represented the most 
casualty-ridden areas in industry. Today's high- 
production stamping plants. while moving rapidly 
toward total automation, are as safe—or safer 


than the assembly lines they feed. 
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Tools can be made to work more efficiently under control of numbers 
than under direct control of operators according to the experience of 
North American Aviation. Three of Columbus Div.’s machine tools are 
shown here. All three operate under numerical control, following the 
instructions provided by NAA’s tool engineers. Both computer programs 
and hand calculators are used to prepare machining instructions. Produc- 
tion records on a selected batch of parts reveal that the workpieces are 
now produced in one-third the time required by conventional methods. 
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EIGHT UNDERCUT POCKETS and a slotted splice plate 


make machining of this ring segment complex. The 


workpiece, a hand forging of 7079T6 aluminum 
alloy was machined in 514 hours under numerical 
control instead of an estimated 80 hours that would 
be required by conventional methods. Design 
changes made the right-most pocket keyhole shaped 
for manufacturing convenience, to allow entry of 
the T-slot type cutter into the undercut pocket. The 
machine is a four-axis Kearney and Trecker profile: 
operating under control of a Bendix punched tape 
system, at the right. The fourth axis, tilt, was not 
required for the machining of this piece, but is re- 


served for swarfed pieces. 
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MACHINING A DEFLECTOR from the origi- 
nal hand forging in 7079T6 aluminum 
alloy requires sculping away much of 
the original metal in three-dimensional 
cutter paths to leave the workpiece as 
shown. Both left-hand and right-hand 
parts are made from the same punched 
cards, using a mirror-image switch 
control. Hand calculating, using reg- 
ular and square-root calculators is used 
in preparing data to punch the cards 
that serve as input to the system. The 
Cincinnati miller is controlled by a 


Cincinnati card-reading system. 


September 1960 


\ 
\ 


AW, 


{f 1 as 


a > 








4 
: if 


HOLES IN PLATES for mold bases are drilled on a special multi- 
station machine at Detroit Mold Engineering Co. Work mate- 
rial is steel as hard as 300 Bhn. Versatile fixturing makes it 
possible to drill holes in plates of various sizes. Thicknesses 


range from 7%, to 57% inches. Speedi ut chipbreaker drills have 


replaced standard twist drills for this operation. The chip 
breaker drills make it possible to drill through the thick plates 


in one pass. Previously, it was necessary to withdraw the drill 


six to eight times on 7-inch plates, up to 20 times on 57-inch 
plates. The original drilling cycle time of six minutes has been 
reduced to less than three minutes. Hole diameters are from 
“7/,, to 114 inches. Spindle speed is 160 rpm. Feed is 0.0007- 


0.010 ipr. Tool life averages 35 holes per grind. 
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—an advance look at the 
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These machines, representative of the 
hundreds that will be exhibited at the 
1960 Machine Tool Exposition, Sept. 6-16, 
illustrate the tremendous advances that 
have been made in machine design and 
performance during the past five years. 








Many of today’s large boring machines are actually combination 
machines, capable of drilling, tapping, milling and related operations. 
On both large and small machines, higher horsepower and numeri- 
cal control have boosted productivity by factors of three or more. 











This Giddings & Lewis No. 3045 tape-controlled 5- 
inch floor type horizontal machine with auxiliary 
table is capable of drilling, milling, tapping and 
precision hole-to-hole boring operations. The 25-hp 
machine has digital dial control for preselection of the 
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head and column position; preselection of feeds and 
speeds; a 5-inch spindle with 42 inches of travel; 
depth control of spindle; and a power drawbolt for 
faster tool changing. Vertical head travel is 8 ft and 
the horizontal column travel on a runway is 10 ft. 
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Utilizing direct cam action 
on both table and cross 
slide, Ex-Cell-O’s No. 308 
cam boring machine is 
capable of performing pre- 
cision contouring, boring, 
turning, facing and groov- 
ing operations, either sing- 
ly or in various combina- 
tions, to close tolerances. 
Both table and cross slide 
cams are mounted on a 
single shaft, which swings 
out of the base for fast cam 
changing. The machine can 
be equipped to produce 
small parts from bar stock. 


Positioning accuracy is obtained from precision linear 
transducers on this Knight No. 65 numerically con- 
trolled jig borer. Electric signals give the location of 
the slides without physical contact. The table and sad- 
dle traverse simultaneously to reach each position in 
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the shortest possible time. The machine is equipped 
for both tape and manual dial input, with pushbuttons 
for the rapid traverse. It has an 18 x 52-inch table, 
28-inch longitudinal movement, 18-inch cross move- 
ment and a 27-inch vertical capacity. 
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This Gray No. 660 FC horizontal boring, drilling and for tool changes. The column and head can be set to 
milling machine has a self-contained jib crane, mak- within 0.00025 inch. Coordinates are dialed. The ma- 
ing the operator independent of other shop facilities chine can be equipped with numerical control. 
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This bering machine pro- 
vides single or double-spin- 
dle setups for close preci- 
sion turning, boring or fac- 
ing operations. Produced 
by Jones & Lamson Ma- 
chine Co., it is capable of 
completely machining both 
inside and outside surfaces 
of stainless-steel cups in a 
single 20-see cycle. 
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Versatility and power—these are the trends in broaching today. 





Used interchangeably for surface 
broaching, internal pull-down 
broaching and internal push-broach- 
ing, this No. RD-5-30 machine can 
perform either individual or mul- 
tiple operations. It is available in 
four sizes with 4 to 10 tons capacity 
and with 24 and 36-inch stroke. 
Colonial Broach & Machine Co. 


Intended for squaring the ends of 
bar stock of any length, Lapointe’s 
No. HP-30 horizontal hydraulic pull 
type broaching machine can accom- 
modate bars up to a maximum of 
5%4 inches square. The 15 ton ma- 
chine has a hydraulically operated 
vise type fixture. Designed to run 
integrally with the fixture, the 
broach removes a maximum of 
0.064 inch of material per pass. A 
dial indicator graduated into thou- 
sandths of an inch determines the 
correct length of the part when 
squaring the second end. 
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The building-block or modular approach—in which machines are 
constructed from standard tables, ways, machining heads and 
the like—has a tremendous potential for reducing design-and- 
build time and cuts change-over time for users. 





Kingsbury rotary index machine has a 63-inch table. 
With 12 stations and 17 automatic units—10 on the 
center column and 7 on wing bases—the machine can 
perform a variety of drilling and tapping operations 
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in one chucking. With other attachments, the ma- 
chine can perform milling, boring and recessing 
operations as well. Attachments include an oscillating 
head and a speeder that runs at 14,800 rpm. 





building-block machines and units 





Buhr hydraulic way type 
feed unit is one of a newly 
designed line of building 
block units. The unit illus- 
trated has an integral mo- 
tor bracket. It is equipped 
with a readily removable 
cartridge type hydraulic 
cylinder; manifolded lubri- 
eation to the detachable 
ways; a built-in check valve 
to eliminate surges; and a 
differential cireuit that re- 
duces oil consumption. 
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Supported by a positioning feed, this build- 
ing-block assembly has a 12-inch-diam, 360- 
deg horizontal swivel base with a vertical 
angle plate feed. An 8-inch-diam, 360-deg 
vertical swivel base permits angular position- 
ing of the No. 6002 motorized grinding spin- 
dle, which has one horsepower. Building- 
block assemblies of this kind can be used in 
new machines or for modernizing existing 
machines. The Standard Electrical Tool Co. 
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One word—control—sums up drilling developments. Numerical 
control for greater hourly output. And control of hole size and 
finish through improved drilling machine design. 


Essentially a leadscrew spindle with tap holders on 
each end, the spindle on Bodine’s No. 58 double- 
ended continuous tapper is tapping on one end while 
withdrawing on the other. It is driven by a heavy 
duty reversing motor. Completely automatic, the ma- 
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Jones & Lamson 20 x 20-inch posi- 
tioning table operates under l-inch, 
8-channel tape control, with elec- 
tronic hydraulic servo control for 
end point positioning. Set up in 
conjunction with a standard post 
drill, it demonstrates the speed and 
accuracy of tape control on small 
or long-run production. 


chine will run approximately 65 spm tapping %,-18 
holes in hard-drawn steel. Plug-in limit switches check 
for complete index, clamping pressure and failure 
of spindle stop switches or air pressure. Malfunctions 
stop the spindle and a light panel locates the failure. 
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Fitted with a walking-beam 
type loader and special 
vises, this drilling and cen- 
tering machine is equipped 
for completely automatic 
operation. Shafts arrive by 
conveyor and two work ear- 
rier arms handle both 
rough and finished pieces 
simultaneously. Seneca 


Falls Machine Co. 


Cintimatie turret drill provides completely automatic 
drilling. Six tools may be selected at random from 
the turret. Selection is automatic from tape command 
er ean be manually controlled. All six spindles are 
reversible so they can be employed for tapping. Spin- 
die reversal is automatic at the depth programmed on 
the tape. Hole depth is controlled from tape com- 
mands. Both speed and feed rate for each spindle are 
also tape controlled. Feed rates are from 0 to 100 
ipm; eight spindle speeds range from 190 to 3000 
rpm. Cincinnati Lathe and Tool Co. 
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This 28-inch Giddings & Lewis upright drill with auto- 
matic single-cycle spindle control has an 8-spindle 
attachment. Available in models for automatie drill- 
ing only or for automatic drilling and tapping, the 
machine has a head-mounted control center with cycle 
start, spindle start, spindle jog, spindle drill and dwell 
or tapping, coolant, emergency return and motor 
stop. Limit settings controlling spindle modes are 
set up on a dial type selector located on the head. 
Used in conjunction with a fine-feed wheel, the cycle 
dwell control facilitates counterboring and spotfacing. 
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drilling, tapping, reaming 


Intended for precision drilling of small holes, the 
Maximus drilling machine (Hamilton Tool Co.) has 
an 18x10-inch base and 22-inch column. Chuck ca- 
pacity is either 4% or \%¢ inch. Drilling capacity is 
0.004 to %e inch. Feed of chuck spindle is 3 inches. 
Speeds are 750 to 8750 rpm. Weight is 170 lb. The 
unit illustrated is mounted on a special steel stand. 


Natco F2B multiple-spindle drilling and tapping machine 
is equipped with a straight-line indexing fixture. Electrical 
cireuits for fixture switching are built into the machine but 
all solenoids and hydraulic controls are mounted externally 
for easy maintenance. Both drilling and tapping spindles 
are in the same head. The machine has a 19x 24-inch 
drilling-tapping area, a 742-hp spindle drive and delivers 
8100 Ib thrust. National Automatic Tool Co., Inc. 
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Equipped with two spindles, this No. 3 size 
drilling machine has positive drive power feed. 
The cycle is pushbutton controlled and consists 
of power rapid traverse and feed, and adjust- 
able dwell, with torque limiting clutch in feed 
shaft. The power feed can be synchronized with 
index tables or transfer fixtures in automated 
production lines. Chas. G. Allen Co. 


The Tool and Manufacturing Engineer 





Burg Tool Mfg. Co.’s No. 
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Heald’s numerically con- 
trolled drilling machine 
permits direct program- 
ming of all functions: table 
positioning, speeds, feed 
rates and tool changes. The 
spindle depth control pre- 
determines tool downfeed 
position. An automatic cy- 
cle enables the machine to 
operate unattended while 
drilling patterns of holes 
having the same diameter. 
The spindle speeds range 
from 30 to 1800 rpm and 
the spindle feeds, from 
0.002 to 0.030 ipr. 
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drilling, tapping, reaming 





Snow Mfg. Co.’s No. 1-HD horizontal drilling, tapping 
and threading machine has a hopper feed for long-run 
operations and a hand feed for short runs. The drilling 
eapacity is from No. 60 to% inch and the tapping 
capacity from No. 0 to % inch. The machine has 6000 
eph output, a 2-inch spindle stroke and four spindle 
speed combinations ranging from 1550 to 6750 rpm. 


The Tool and Manufacturing Engineer 





This tape-controlled vertical drilling and boring ma- 
chine has a planer type table with double housings 
and a bridge to support the crossrail. The table has 
a working area of 66 x 96 inches and a 25,000-Ib 
eapacity. Longitudinal table movement, transverse 
head motion and the speed and feed preselector are 
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controlled by tape. Made by The Carlton Machine 
Tool Co., the machine has a 50-inch maximum dis- 
tance between the table and spindle, with 38-inch 
vertical adjustment to the rail; 36 spindle speeds and 
18 power feeds, which can cover a wide range of hole 
sizes; and a spindle powered by a 15-hp motor. 





Two trends stand out in gearmaking—the trend toward automatic 
operation, with consequent greater productivity, and the trend 
toward higher precision to meet today’s exacting requirements. 


Capable of grinding external precision spur and 
helical gears from 8 to 100 diametral pitch, Sheffield’s 
No. 140 gear grinder can grind several gears simulta- 
neously from hardened steel preformed or solid 
blanks. The gear blank or blanks are mounted be- 
tween head and tailstock centers. Rotating continu- 


Inspecting up to 600 gears per hour, this auto- 
matic final gear inspection instrument has mul- 
tiple stations to check all elements of gears. 


mechanisms 
to prevent nicking. Illinois Tool Works. 


ously at a rate of speed synchronized with that of the 
grinding wheel, the work moves upward past the 
horizontal center of the wheel until the tooth form is 
imparted to the full face of the gear blank. Besides 
this hobbing motion, the work rolls across the full 
face of the helical rack form of the grinding wheel. 


The Tool and Manufacturing Engineer 





Model 20 TWG tangential worm 
gear hobbing machines are intended 
for high production of single and 
double thread worm gears up to 
3-inch circular pitch. Both hobs and 
carbide-tipped fly tools can be used. 
The machines are available for in- 
feed hobbing of single-thread worm 
gears, tangential hobbing for multi- 
ple thread gears or with an infeed- 
tangential feed combination for ta- 
pered hobs. Norton Co, 


Designed to be tooled for automatic 
loading, the Barber-Colman No. 4-6 
vertical hobbing machine has auto- 
matie cycling that includes carriage 
feed, retraction after the cut and 
rapid carriage traverse to the start- 
ing position, The maximum hob 
speed is 614 rpm and the maximum 
feed is 0.150 ipm. The maximum 
work diameter is 4 inches, the maxi- 
mum face width, 6 inches and the 
maximum hob diameter, 34 inches. 
A shuttle picks up the blaaks and 
unloads the finished work, 
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yearmaking 


Having a 6-inch maximum workpiece diam- 
eter, Hamilton’s No. 1-B precision gear hob- 
ber generates spur gears, spiral gears, bevel 
gears, worm gears, splined shafts, gear sectors 
and pinions. Delivering 12 hob speeds from 
109 to 1259 rpm, the I-hp machine hobs 
any number of teeth between 3 and 130, any 
multiplier or even number between 130 and 
260 and any multiplier or number divisible 
by 5 between 260 and 325. The speeds, 
feeds and indexing can be selected inde- 
pendently. Revolving on a _ large-diameter 
cylinder, the hob spindle turntable swivels 
120 deg to the left or the right. 


Twin grinding wheel standards, which carry the grind- 
ing wheel head, and oscillating drive are mounted on 
the base of Michigan Tool Co.’s Model CGG fully auto- 
matic crowning gear grinder. Sliding on base ways, 
a carriage carries the work, mounted in a fixture 
fastened to the index head. A 16-inch-diam master 
index plate governs the tooth spacing. The crown 
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radius ean be up to 12 inches and the maximum oscil- 
lation angle is 90 deg. For spur gear grinding, the 
motorized spindle is locked to prevent oscillation. 
Typical worktable maximum gpeeds for the grinding 
of spur gears are: 116 cuts per min for 2-inch face 
width and 88 cuts per min for 4inch face width. 
The grinder has a maximum stroke of 17% inches. 


The Tool and Manufacturing Engineer 











Single-spindle vertical pro- 
duction hobbing machine 
will hob large, heavy gears 
up to 12 inches in diam- 
eter. This Model 12HO 12 
x 20-inch machine is capa- 
ble of operating at high 
speeds, cutting with a pre- 
cision usually associated 
with cutting smaller gears. 
The guard has been re- 
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Cleveland No. 188 single-spindle 
gear hobber has an automa’sc 
shifting hob-head for maximum 
hob life and a helix and lead 
corrector (sine bar) for instan- 
taneous correction of lead error 
without stopping production. 
Other features include automatic 
feed cutout, infeed and outfeed, 
“OQ” eycle and automatic loading. 
The machine will hob helical 
gears, spur gears and splines up 
to 20 inches in diameter. Cleve- 


land Hobbing & Machine Co. 





Higher horsepower, automatic size control, tracer and numerical 
control—these are some of the outstanding developments in grinding. 


Designed to grind multiple grooves simul 

in rod mill rolls up to 60 inches long x 14 inches OD, 
Sheffield’s No. 181-A roll grinder has fully automatic 
grinding and crushing of the wheel. The 20-inch 
OD x 4inch wide grinding wheel is initially formed 
to the desired profile by an automatic device which 
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also redresses the wheel after wear. The machine has 
variable speed control for automatic fast and slow feed 
of the wheel into the work and an automatic plunge 
grinding device with l-inch rapid approach and re- 
traction of the wheel. The grinding wheel has speeds 
of 1150, 1270 and 1390 rpm. 


The Tool and Manufacturing Engineer 
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Equipped with grinding 
wheel spindle bearings that 
are self-adjusting for heavy 
roughing and fine finishing 
cuts, Cincinnati’s size 340- 
20 centerless grinding ma- 
chine has 40-hp drive and 
a 20-inch-wide wheel for 
through-feed and infeed 
grinding operations. The 
maximum work diameter 
accepted by the machine is 
6 inches. In two passes of 
the work, this wide wheel 
grinder will remove as 
much stock as removed in 
six passes on a grinder 


having 6-inch-wide wheels. 
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grinding 


Designed with the wheelhead mounted on the cross 
slide and fed into the work to allow heavy roughing 
cuts, Heald’s No. 171A internal grinder has a work- 
swing to 8 inches OD and a 90-deg included angle. 
The feed, which advances the wheel only at reversals 
of the table, permits improved finish and straightness 





on long bore-to-diameter ratio parts. To improve 
wheel life and tolerance control, the machine has a 
0 to 0.004-inch infinitely variable compensation for 
wheel wear. Hydraulic power and lubrication oil units 
are located outside the machine base to prevent 
thermal distortion. A Size-Matic unit is shown. 


Setup time is reduced with this 
No. 1024 internal and universal 
grinder manufactured by Rivett 
Lathe & Grinder, Inc. The double- 
end wheelhead swivels 180 deg for 
quick conversion to internal or ex- 
ternal work. Up to 9-inch-diam 
holes can be ground to tolerances 
of +0.0003, —0.0000 inch. 


The Tool and Manufacturing Engineer 








Through the operation of 
an eccentric workholding 
fixture in a horizontal 
plane, this vertical cam 
grinder permits increased 
production of contoured 
bores. The machine, made 
by Bryant Chucking Grind- 
er Co., is of unit type con- 
struction and requires a 
minimum of floor space. 
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An optional sure-set taper indicating gage 
on Van Norman’s No. 418 grinder allows 
exact swivel table adjustment to eliminate 
taper or produce a specific taper. It en- 
ables the operator to know the actual 
table position at all times. A crush form- 
ing attachment permits contour grinding 
and less wheel dressing. The manually 
operated controls on this attachment in- 
elude rapid traverse downfeed and lock 
levers and a fine-feed handwheel gradu- 
ated in 0.001 inch increments. 





grinding 


Numerically controlled by two or three dimensional 
tape, Ex-Cell-O’s No. 922 Numera-Trol can be con- 
verted from a templet grinder to a boring and turning 
machine through interchangeable heads. The ma- 
chine has a heavy bed, hand-scraped antifriction 
ways, preloaded ball thrust bearing supports on each 
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end and lead screws with recirculating ball type anti- 
friction screw and nut assemblies. To overcome the 
initial inertia of the 1000-lb cross slide, 5% lb direct 
pressure is required. Quantizers geared to the servo 
motors allow closed-loop feedback sensitive to incre- 
mental pulse values of 25 millionths of an inch. 


The Tool and Manufacturing Engineer 





This No. 300 Grand Rapids hydraulic feed surface 
grinder is equipped with incrematic downfeed, mak- 
ing surface and plunge grinding completely auto- 
matic. The amount cf stock to be removed is set to 
an accuracy of 0.0001 inch on a dial and vernier at 
operator eye level. The machine removes stock to 
the preset amount at a selected rate, always leaving 
0.0001 inch of stock for a final pass before a three- 
pass spark-out. Gallmeyer & Livingston Co. 
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Equipped with a 3-hp 1800 rpm wheelhead motor 
and 12 x 1 x 4-inch grinding wheel, this Thompson 
2F grinder has a table-mounted double-roll wheel 
crushing device. A hydraulic system provides table 
speeds from 5 to 90 fpm. Vertical movement is con- 
trolled by an automatic downfeed with a range of 
0.0002 to 0,004 inch for table or wheelhead reverse 
and a micrometer back-up stop with a positive auto- 
matic downfeed stop for size control. 
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grinding 


Precision to plus and mi- 
nus 100 millionths of an 
inch is possible on this No. 
12-231 single-spindle verti- 
eal grinder made by the 
Frauenthal Div. of the 
Kaydon Engineering Corp. 
An electrohydraulic tracer 
system with plus and mi- 
nus 10 millionths of an 
inch electrical accuracy 
guides both vertical and 
horizontal axes simultane- 
ously through 360 deg of 
motion. The machine has 
a 42-inch-diam table, a 52- 
inch-diam swing, a 27-inch 
stroke and infinitely vari- 
able feed and speed ranges 
with potentiometer con- 
trolled d-c drive. A contin- 
uous recorder shows deflec- 
tion, indicating any vari- 
ation from true contour 
path between the template 
and the work slide and 
giving a permanent record 
of contouring accuracy. 
Adjustable machine align- 
ment permits readjusting 
of the cross rail to exact 
alignment with the table 
and the vertical slide. 





Capable of grinding parts 
to size, straightness and 
roundness tolerances of 
millionths of an inch, this 
Landis 10-inch universal 
eylindrical grinder is 
equipped with Microfeed, 
a method of grinding with 
ultrafine wheel feed incre- 
ments controlled by a sin- 
gle contact gage. A semi- 
automatic cycle plunge 
grinds to remove 0.003 
inch of stock to finish size. 
A constant reset establishes 
the zone of operation for 
the next cycle, regardless 
of amount of feed used on 
the previous cycle. Wheel 
wear, machine temperature 
changes, wheel action and 
variations in the work- 
pieces are automatically 
compensated for. 
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Almost any part having 
two parallel surfaces to be 
ground can be finished on 
this double-spindle grind- 
er. The machine has push- 
button operation, accuracy 
to tenths, automatic dress- 
ing and sizing, and built-in 
dials, indicators and gages. 
Besly-Welles Corp. 


Equipped with a variable speed drive and an 
improved ball sleeve abrasive disk dresser, this 
Gardner Ne. 2H30 precision double horizontal 
spindle disk grinder accommodates workpieces 
up to 10 x 2% inches. The dresser, an electric, 
heavy-duty bar type, can be adjusted to zero 
clearance and operates automatically when 
the operator pushes a button. The workpieces 
are hand oriented into a loading chute and 
gravity fed to feed belts transporting them be- 
tween the grinding disks. After grinding, a 
gravity conveyor returns them from the exit 
point to the front of the machine. 


Type TS hand-operated surface grinders are 
made in two sizes, 6 x 12 inches (illustrated) 
and 10 x 16 inches, with 7-inch and i2-inch 
grinding wheels, respectively. Precise two-speed 
vertical feed, calibrated to 0.0001 inch, is an 
important feature of both sizes. The larger 
model has provisions for changing wheel speed 
as the wheel wears or when a smaller wheel is 
used to grind a large workpiece. Parts as high 
as 12 inches can be ground with either model, 
using the standard sized wheel. Norton Co. 
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\ing, lapping, finishing 


Modern machines are capable of generating finishes as fine as 


one microinch—and at high production rates. 





Controlling critical functional characteristics of curva- 
ture, waviness and surface roughness and lay, Micro- 
matic Hone Corp.’s No. 2HRI-5 bearing raceway mi- 
crohoner automatically handles the races on a multi- 
ple-spindle setup. The machine can be designed for 
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one, three or five (illustrated) spindle operations and 
can be completely automatic, including loading, ejec- 
tion, cycling and feeding of the abrasive. At a rate 
of 600 per hour, the machine hones inner bearing 
raceway rings. Stock removal is 0.0003 inch. 


Tool and Manufacturing Engineer 
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honing, lapping, finishing 


Designed to perform high-production 
honing operations on bores up to 3 inches 
in diameter and 3 inches long, this Natco 
mechanical honing machine can be inte- 
grated into a transfer line. Rotational 
speeds of 200 to 800 rpm and reciproca- 
tion from 60 to 240 spm are fixed by 
pick-off gears. Stroke length is adjust- 
able. Jes-Cal honing tools, employing an 
automatic method of size control, are 
used. National Automatic Tool Co., Inc. 


Designed for high-produc- 
tion finishing of small 
parts, Taft-Peirce’s No. 86 
centerless plunge cut mi- 
crostoning machine oper- 
ates with a fully automatic 
work cycle. The machine 
microstones parts by turn- 
ing them between two ro- 
tating rolls, where they are 
kept in contact with a rap- 
idly oscillating abrasive 
stone. This operation re- 
moves the amorphous sur- 
face layer left by the cut- 
ting pressures and temper- 
atures of previous machin- 
ing operations and corrects 
errors such as chatter 
marks, feed-spirals and 
out-of-roundness. Parts up 
to 2 inches long and from 
14 to 1% inches in diam- 
eter can be finished. 


The Tool and Manufacturing Engineer 





With the advent of numerical control, improvements in tracer 
control and the development of better cutters, milling machine 
productivity has more than tripled during the past several years. 


Equipped with a 4 x 16-ft 
table, 10-inch quill, 
head 
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Capable of milling intri- 
eate contours and variable 
depths of pockets, Cincin- 
nati Milling Machine Co.’s 
16-inch vertical mill is 
equipped with 3-axis nu- 
merical control. On this 
machine a roughly shaped 
block of steel can be milled 
to circular, elliptical and 
flat surfaces on its exterior 
profile and an interior pro- 
filed pocket of varying 
depth. The part is then 
turned over and a mirror 
or reverse image milled on 
the other side with no 
change of tape. The con- 
trol system’s parabolic in- 
terpolation of the data fits 
a curve to a curve rather 
than trying to approximate 
a curve with a large num- 
ber of straight lines. 





milling 





“Numericam,” tape-con- 
trolled cam milling ma- 
chine developed by Brown 
& Sharpe, is a modified 
version of their No. 2 ver- 
tical mill with universal 
positioning control. Capa- 
ble of machining unusual 
contours, including cylin- 
drical, conical and flat-sur- 
face master cams, it can 
operate using a fully auto- 
matic cycle controlled by 
l-inch, 8-channel tapes. 
Data for the tapes are cal- 
culated on small com- 
puters such as IBM 610 
Autopoint, Bendix GP 15 
or Autonetic’s Recomp II. 


The Tool and Manufacturing Engineer 
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This tape controlled milling and profiling machine, 
with a table work surface of 60 x 144 inches, is of 
the traveling table, vertical spindle, bridge type de- 
sign. The machine has antibacklash recirculating 


Model II Milwaukee-matie is completely numerically 
controlled. This “machining center” will mill, drill, 
bore, tap, select and change its own tools and feeds 
and speeds, and transfer the workpiece. All machine 
motions are powered by a 30-hp hydraulic unit. 


September 1960 


e 


ball bearing screws on each axis; continuously vari- 
able spindle speeds from 15 to 6000 rpm; and optical 
viewers and precision scales. Magnetic or punched 
tape systems can be used. Ekstrom, Carlson & Co. 


\ 
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Speed ranges are from 0-4000 rpm in increments 
of 10 rpm. The feed range is from 2-99 imp in incre- 
ments of 2 ipm, with a rapid traverse rate of 200 
ipm. The three axes of motion have ranges of 24, 
20 and 16 inches. Kearney & Trecker. 
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milling 


This Giddings & Lewis horizontal die 
sinking and contour milling machine 
with magnetic tape control has a 72- 
inch vertical travel and an 18-inch 
depth travel to the headstock. The 
48 x 98-inch worktable has 84 inches 
of travel. With tape control the mill- 
ing feed ranges are 0 to 60 ipm, infi- 
nitely variable. The rapid traverse rate 
is 90 ipm. Equipped with 32 spindle 
speeds from 8% to 1800 rpm, the 
head has a 7'%-inch-diam quill. 


Capable of angular, multiple, surface, vertical 
and horizontal milling, this machine has a mo- 
torized ram with vertical and/or universal head 
attachments. The ram is driven by a 3-hp 
motor with controls at the front and rear of the 
machine. Electrical controls are interlocked so 
that the head and machine spindle can be 
moved together or independently. A dial se- 
lector speed change mechanism has eight 
changes. The Kempsmith Machine Co. 


Tape-controlled by a point- 
to-point system for auto- 
matic measuring, position- 
ing and cycling complete 
parts programs, DeVlieg’s 
No. 3HO72 jig mill comes 
in spindle sizes ranging 
from 3 to 5 inches. The 
selection of spindle speeds 
and feeds, control of spin- 
dle depth of feed, auto- 
matic spindle rapid trav- 
erse, feed and retraction, 
and automatic advance to 
new hole locations can all 
be programmed into the 
l-inch, 8-channel standard 
punch tape used by the 
control system. 
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Faster metalcutting, electronic duplicating and improved accuracy are 
important developments in shaping. Planers are faster and more versatile. 


Equipped with a 15-hp 
hydraulic table drive, Rock- 
ford’s No. 72 hydraulic 
open side shaper has a 
newly designed duplicator 
incorporated in the ma- 
chine bed. The machine’s 
speed ranges are 10 to 100 
fpm in the low cutting 
range and 100 to 200 fpm 
in the high cutting range. 
The maximum return 
speed is 200 fpm. Used 
with rail mounted tem- 
plates only, the compact 
duplicator head is inter- 
changeable with the stan- 
dard rail head. The dupli- 
eator, driven by the ma- 
chine’s 20-hp main drive 
motor, is equipped with a 
reset timer, automatic head 
lift and ratchet lock. 


This 24-inch shaper has hydraulic drive, infinitely variable Controlling vertical table travel while the table 
constant cutting speeds and feeds, independent return itself is feeding horizontally, an electronic dupli- 
speeds and easily adjustable ram stroke settings. Limit cating attachment adapts this shaper for ac- 
switches on the ends of the crossrail prevent the operator curate contouring. The stylus follows the con- 
from traversing the saddle into the crossrail end and jam- tour of the master template, with the table auto- 
ming the screw nut. The machine is equipped with adjust- matically and electronically synchronized. The 
able double nuts on the tool slide and the saddle crossfeed shaper, made by Smith & Mills Shaper Div. of 
drive. Hardened and ground ways are used on top of the the Nebel Machine Tool Corp., has a maximum 
crossrail and on the ram. Rockford Machine Tool Corp. stroke of from 17 to 37 inches. 
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planing and shaping 


Equipped with hydraulic tracer control 
and a universal table, the Cincinnati 
Shaper Co.’s 16-inch heavy-duty shaper 
has a 17-inch maximum stroke. Cutting 
speeds range from 12 to 157 spm. Oth- 
er features of the machine include: 
power rapid traverse; automatic force 
feed lubrication with 50-psi oil pres- 
sure; a brushless electromagnetic clutch 
and brake; an internal transmission run- 
ning in oil; direct reading controls; 
and an automatic tool lifter. 


Universal planer with table speeds adjustable up to 
300 fpm makes it possible to finish-plane simultane- 
ously with double cut roughing. This combination 
results in precision cuts at high speed, without a tool 
change. Designed by the G. A. Gray Co. to use con- 
ventional tools interchangeable with other planers, 
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the 100,000-lb machine can be transformed by lever 
control to a double-cutting high-production planer. 
Complete pendant control, including table movement, 
selection of feeds, selection of direction and rapid 
traverse, reduces machine time, tool-setting time and 
machine-handling time to a minimum. 


The Tool and Manufacturing Engineer 





pressworking 


Modern presses are characterized by more power, faster cycle times 
and virtually maintenance-free operation, due to improved over-all 
design and improved mechanical, electrical and hydraulic components. 
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pressworking 


This Wiedemann turret 
punch press with numeri- 
cal positioning control au- 
tomatically locates and 
pierces holes at the rate of 
60 per minute, including 
tool changing. Operating 
at 200 crankshaft spm, the 
15-ton machine can pierce 
a 3%-inch-diam hole in 14 
gage mild steel. Sheets up 
to 30 inches x 48 inches 
x 3/16 inch can be posi- 
tioned and pierced in a 
single handling. The table 
moves at the rate of 500 
ipm. The turrets carry 26 
to 32 punches and dies. 
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This E. W. Bliss piercing and positioning machine This No. S2-300-60-48 straight-side, double-crank, 
ean locate holes accurately within 0.001 inch and fabricated steel press has a 300-ton capacity and a 
can be set up in one minute. It consists of a position- 60 x 48-inch bed area. Made by Johnson Machine 
ing table and a bench press. It can pierce holes in and Press Corp., the press has an air friction disk 
sheet metal or in fiber parts such as printed circuits. clutch and an air actuated, spring brake. 


U. S. Tool Co.’s No. MS- 
36D duplex multislide ma- 
chine is a double-ended 
unit for the production of 
formed metal stampings 
and assemblies. Material 
up to 3 inches in width 
ean be fed in at both ends 
of the machine, one strip 
feeding left to right and 
the other right to left. 
Feeding length is adjust- 
able up to 6 inches. The 
machine has a 25-ton ca- 
pacity at each end. 
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Fully automatic coil-fed OBI press operates at vari- 
able speeds up to 1000 spm to produce parts at a 
million-per-day rate. Niagara Machine & Tool Works. 





Variable speeds of Minster’s No. B1-22 flywheel gap 
press range from 400 to 800 spm. Equipped with a 
high-speed balanced crankshaft, snap-in bearings, 
flame-hardened gibs and a light alloy metal slide, the 
machine has a fixed base design and a boxed frame 
top. The controls are in a shock-mounted cabinet. 
Various feeds, controls and drives can be supplied. 
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This 20-ton 4-column downstroke press is self-con- 
tained and pushbutton operated. Designed for trim- 
ming die cast flash, plastics and rubber, the machine 
can be equipped with a cushion for metal draw work. 
The press, available in 10 to 50-ton capacities, is 
adaptable for general purpose use. K. R. Wilson, Inc. 


Equipped with a special die, this fully hydraulic 
iriple-action blanking press produces smooth edge 
parts at speeds up to 120 spm without any shaving 
operation. The burrs are greatly reduced and parts 
such as cams can be used in assembly direct from the 
press. Built by The Hydvaulic Press Mfg. Co., the 
unit accepts coil steel using an automatic roll feed, 
or strip stock. The metal thickness and type of metal 
can be changed without press adjustment. 
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Today’s shears, large and small, have greater capacity, improved versatility 
and operate at higher speeds than was the case only a few years ago. 


Operating at 200 spm, this 
under-drive, downcut shear 
has a capacity of 10-gage 
x 5-ft mild steel. The 62- 
inch-high machine, built 
by the Cincinnati Shaper 
Co., is designed for and 
adaptable to cutoff lines. 
It has a maximum of 125 
euts per minute, a 36-inch 
table height, an inclined 
ram, a springbar type 
hold-down, a combination 
air clutch and brake and 
a double rake upper knife. 
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Equipped with an air-operated clutch and brake, No. 500 bar-billet shear is designed with complete 
spring hold-downs, a front-operated back gage and automation, including automatic hold-down, auto- 
a Micro-set knife adjustment with a front control, matic length gage and automatic outboard support. 
Steelweld’s No. 8D-12 mechanical shear is designed Manufactured by The Hill Acme Co., the machine has 
for slitting and notching. It has a 300-ton capacity. a full capacity of 4-inch-diam mild steel bars. 
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High-quality threads, high output are the outstanding character- 
istics of these machines, which have automatic features. 








Automatic through - feed 
rolling of rod-length stock 
is possible with this thread 
rolling machine, which has 
a 2-inch maximum infeed 
rolling capacity and 1-inch 
maximum through - feed 
rolling capacity. Stock is 
loaded by the operator and 
started between the thread 
rolls by an _ air-operated 
pusher mechanism. Fin- 
ished stock is automatically 
transferred to a storage 
rack. Landis Machine Co. 


Designed for 5-inch-diam 
infeed capacity and adapt- 
able to high-speed produc- 
tion of parts up to l-inch 
diam, Reed’s No. B150 
thread rolling machine has 
two cylindrical dies. The 
machine is equipped with 
a hydraulic servo mecha- 
nism which controls die 
penetration rates. A com- 
pletely detachable unit, 
the hydraulic system has 
an overload control to pro- 
tect the dies from damage 
should oversize blanks ac- 
cidentally be rolled. The 
12-inch die gap is adjust- 
able to accept various die 
face combinations for dou- 
ble-end studs up to Il 
inches in length. 
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toolmaking 


Special machines for sharpening tools have been developed to 
give higher standards of accuracy, speed and ease of use. 


Clearance angles are read directly from a scale on the 
tilting wheelhead of this No. 200 cutter and grinder. 
With the tilting feature, the tooth rest remains set 
on the centerline of the cutter for practically all 
grinding jobs. This eliminates having to set the tooth 
rest at different heights for clearance angles setting 
on each job. Eccentric mounting of the wheelhead 
extends the capacity of the machine in many special 
jobs where maximum swing is required. Norton Co. 


This heavy-duty No. 21 
bench model drill pointer 
has increased clearance at 
the center of the drill and 
a 3/32 to 1/2-inch capaci- 
ty. Oliver Instrument Co. 


Heald Model 4 tool sharpener permits either elliptical 
or true radius tip grinding of carbide or high-speed 
steel cutting tools. Tool reciprocation is completely 
automatic and setup and operation are simple. 
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Capable of sharpening either internal or surface motor to obtain spindle speeds up to 10,800 rpm. 
broaches, LaPointe’s universal broach sharpener is The 72-inch machine has an air spindle for backing 
equipped with a microfeed attachment for minimum off surface broaches, a dust collector, a spray mist 
stock removal when sharpening. A three-speed fre- coolant system, a swivel chuck and a motorized head- 
quency changer is used in connection with the spindle stock and tailstock with an index attachment. 


Sheffield’s No. 200-B2 ultrasonic machine tool has a machining area 
ranging from 1/64 to 1/2 square inch with solid tool designs and an 
additional l-inch capacity for shallow machining. Vertical tool adjust- 
ment is 2 inches. Equipped with an 8-inch-diam work chuck and a 
200-w electronic generator and transducer, the machine has 8-inch 
longitudinal and 6-inch traverse table travel with handwheels graduated 
in 0.001 inch. An indicator light constantly monitors cutting conditions 
and a turning device in the generator automatically senses and compen- 
sates for tool wear. Fed into the workpiece by means of gravity or 
planetary feed, the tool can be controlled to close tolerances throughout 
the entire 2-inch range. The tool is radially adjustable through 360 
deg. The machine has both toolroom and production applications. 


Spiropoint drill sharpener is used to impart spiral- Ex-Cell-O’s No. 244 vertical electrospark machine 
point geometry to twist drills. This machine grinds uses relatively soft tool materials to cut intricate 
drills from 0.040 inch to 1 inch in diameter. Produc- shapes in carbides and similar materials. When the 


tion is one drill per minute and provision is made 
for easy variation of point and clearance angles. The 
machine is made by Circinnati Lathe and Tool Co. 


tool and work are brought close in a dielectric bath, 
40,000 electrical impulses per second remove particles 
of the work, forming an inverse image of the tool. 
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Improved tracer controls, numerical controls, higher feeds and speeds— 
these are some of the developments that are doubling lathe productivity. 


Shown machining a motor end bell, Motch and Merry- mounted can be repositioned or adjustments can be 
weather’s No. 1-V single spindle vertical turner has an made in the control system. The machine has up to 
18-inch-diam maximum part swing and an eight-inch 20-hp, 1800-rpm spindle drive. The 12 x 19-inch 
spindle nose. To change the machine’s chip removal vertical turning slide has a 3-inch hydraulic cylinder 
performance, slides on which the cutting tools are and 8-inch stroke. The cross slide is 7 x 10 inches. 


Continuous-path magnet- 
ic tape control enables 
Gisholt’s No. 101 turret 
lathe to handle a wide 
range of work with mini- 
mum tooling and tool 
change-over. The simple 
tape preparation re- 
quired by the system cuts 
lead time requirements 
on short-run work. Tools 
on the hex turret and 
cross slide carriages are 
capable of performing 
contouring operations. 


The Tool and Manufacturing Engineer 








An air-gage tracer system controls the hydraulically 
powered tool slide on this Model 21 heavy duty lathe. 
When furnished with a four-cut cycle, there is no 
reasonable limitation on the amount of stock removal. 
Accuracy of template shape is reproduced within 


All machining and operat- 
ing functions of this Cinti- 
matic numerically con- 
trolled lathe are fully auto- 
matic. The 15-hp lathe, 
which is intended for turn- 
ing stepped-shaft work, 
will also perform boring 
and facing operations. 
Necks, chamfers and other 
forms are cut with form 
tools. Two four-tool tur- 
rets are available—one on 
the front and one on the 
rear of the cross slide. (See 
inset) Selection of any 
one of the eight tools is 
automatic, by commands 
from the tape. Cincinnati 
Lathe and Tool Co. 
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+0.001 inch. Feed rates are infinitely variable from 
1 to 40 ipm. Carriage traverse is 200 ipm. Facing 
and forming slide feed rate is 4% to 20 ipm. Traverse 
is at 90 ipm. Top speed is 2760 rpm with a 30-hp 
drive motor. The Monarch Machine Tool Co. 


This Giddings & Lewis 42-inch vertical turret lathe 
has a five-position turret rail head and a right-hand, 
four-position turret side head. Tape control auto- 
matically positions the nine different tools carried 
by the two turrets. Speeds are from 6 to 320 rpm 
and feeds are from 0.0007 to 0.576 ipm. 





Turning 


Jones & Lamson’s No. 30 
automatic tracing lathe of- 
fers up to 32 spindle 
speeds, with automatic 
speed and feed change dur- 
ing a cut. Available for 
addition to the base ma- 
chine, a bridge-bed design, 
are a variety of compo- 
nents: a 6-inch hydraulic 
ram tailstock mounted on 
the lower bed for between 
centers work; multiple 
tooling applied to a rear 
forming slide; a rear fac- 
ing, forming and turning 
slide; and two bevel facing 
or necking slides. 


Capable of infinitely variable spindle speeds from 43 
to 3500 rpm, Nebel’s Micro-Turn lathe has a coaxial 
headstock designed around a single shaft surrounded 
by a floating type ring and planetary gear arrange- 
ment. At speeds up to 400 rpm, a back gear unit on 
the headstock gives maximum power for cuts. At 
speeds above 400 rpm, the coaxial sections of the 
headstock lock into one unit and the lathe operates 
from the main drive to the spindle without gearing. 
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Rockford lathe has overhead tracer control, a flat 
master carrier and a duplicator slide with quick 
change-over to the standard slide and compound for 
manual turning. The basic machine is an all-geared 
head engine lathe having 12 spindle speeds and 32 
feed changes. Spindle speeds up to 1206 rpm are 
available. A hinged chuck guard prevents the coolant 
from being thrown away from the chuck. 


eater 
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This line of machine tools 
is designed on the build- 
ing-block principle. The 
machines are built by com- 
bining standard compo- 
nents with any one of six 
standard headstocks and 
four standard beds. Turn- 
ing type tools such as ped- 
estal lathes, profilers, auto- 
matic chuckers and auto- 
matic bar lathes, and 
threading lathes can be 
constructed. Cleveland 
Hobbing & Machine Co. 
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Spindle speeds range from 
175 to 1800 rpm on this 
No, KU-10 multicycling 
automatic copying lathe. 
Built by the Cone Auto- 
matic Machine Co., the 10 
x 35-inch machine can 
completely copy turn a 
part, including straight 
shoulders on either right 
side, left side or both sides. 
Two independent slides op- 
erating in either direction 
are applicable for front 
and rear tooling. The lathe 
is available with a 20, 30, 
40 or 50-hp motor. 


Lodge & Shipley’s 20-inch No. 2516 Powerturn hollow spindle. This hole allows the chacking of workpieces 
spindle lathe has an 11%-inch hole through the longer than the normal 120-inch center distance. 


For each cycle this 154- 
inch Mode! AB single- 
spindle automatic bar 
machine has 10 auto- 
matic infinitely variable 
spindle speeds. These 
speeds range from 40 to 
3100 rpm. The 10 tur- 
ret feeds are also infi- 
nitely variable and are 
dial controlled. Moni- 
tors indicate the spindle 
speed and feed for each 
of the turret positions. 
The Cleveland Automat- 
ic Machine Co. 
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turning 


Warner & Swasey’s new optional tape sys- 
tem controls all operating functions, in- 
cluding speed and feed changing, cross 
slide movements and lengths of cut, of 
their IAC single spindle automatic chuck- 
ing machine. With the exception of high- 
low speed range selection and installation 
of the proper feed gears, the entire machin- 
ing cyele can be preplanned on the tape. 
The operator can switch from tape pro- 
gramming to the standard electromechani- 
eal control system at any time. The tape 
control system permits special functions, 
such as drill relieving, without the installa- 
tion of additional electrical equipment. 
Standard l-inch, 8-channel tape is used. 
Compact units on the machine contain all 
tape handling and control equipment. The 
control system is electrical. 


This Sundstrand No. 1425T multicyele tracer lathe 
removes stock in three roughing or semifinishing cuts 
and one finishing cut, all made in a single automatic 
cycle from one template. The roughing and finishing 
tools are mounted on a two-position indexing block. 
After the roughing tool takes up to three cuts auto- 
matically, the finishing tool indexes into position. 


This double-duty machine has the sensitivity of an 
instrument lathe and the heavy construction that car- 
bide cutting tools require. It holds tolerances within 
0.0004 inch and takes a %4-inch cut at 0.020-inch 
feed in cold-rolled steel. The No. 1020S machine is 
manufactured by Rivett Lathe & Grinder, Inc. with 
both 20-inch and 30-inch centers. 


Baird Machine Co, No. 78H 8-spindle automatic 
chucking machine has four new design fea- 
tures: universal cross slide, two longitudinal 
feeds, three individual spindle speeds and the 
ability to stop and position the spindles. Cross 
slides have independently controllable stroke 
and feed. Longitudinal tool slides are arranged 
for one or two cutting strokes and for separate 


oper- 
— Spindle speeds range from 150 to 1750 

Single or double indexing, automatic 
fn Bn loading and unloading are possible. 
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L NDERWATER LIGHTNING, shock treatments and gas 
chambers—as applied to metal forming—will be 
combined into an explosive debut for the ASTME’s 
1960-61 series of Creative Manufacturing seminars. 

The two-day session on high energy rate forming, 
or HERF, for short, will be held at Chicago’s Shera- 
ton Towers Hotel on Oct. 11-12 


will tell what they know about practical applications 


A dozen experts 


of the exotic and challenging metal-forming process 
that has evolved in recent years. 

Most of the information that will be presented 
on HERF will be practical, some of it exclusive and 
heretofore proprietary. Speakers will represent such 
organizations as Battelle Memorial Institute, Con- 
vair, Chance-Vought, General Electric, Westing- 
house, Ford Motor Co., Nitroform and, tentatively, 
Ryan Aeronautics and Chrysler Missile Div. 

Chicago was selected as the site for this first 
seminar of the Society’s new educational season be- 
cause of its widely diversified industrial interests, 
its central location and its world pre-eminence as a 
metal-forming center. 

Papers will stress the production applications of 
high energy rate forming. The three major methods 
of HERF are explosive forming, wherein the shock 
wave from a chemical charge and subsequent hy- 
draulic action form the material in its die; hydro- 
electric, generally called underwater lightning; and 
pneumatic-mechanical (also called “Dynapak” and 
impact forming), in which energy in the form of 
compressed dry nitrogen gas is released through a 
system of valves and applied to a semiconventional 
mechanical setup at an unconventional velocity. 

In addition, the papers will consider safety and 
controls, die materials and die design, studies of 
HERF’s effect on materials, and case studies of 
HERF showing its transition from research and 
development to a production tool. 


September 1960 


The National Education Committee, which spon- 
sors the Society’s annual Creative Manufacturing 
seminars in cooperation with ASTME chapters in 
the cities where they are held, has announced that 
10 two-day sessions have been slated for 1960-61. 

In addition to the Chicago session on high energy 
rate forming, previewed above, the following semin- 
ars are scheduled: 


@ Nov. 8-9, Warwick Hotel, Philadelphia—Standards and 
Standardization. (Cosponsored with the American 
Standards Association.) 

Dec. 7-8, Dinkler Plaza, Atlanta, Ga.—Metal Cutting. 
Jan. 11-12, 1961, Chase-Park Plaza Hotel, St. Louis- 

Quality Control. (Cosponsored with the American So- 
ciety for Quality Control.) 

Jan. 18-19, Statler Hilton Hotel, Dallas, Tex.—Machining 
and Forming Space Age Metals. 

Feb. 22-23, Bond Hotel, Hartford, Conn.—Automation 
and Numerical Control. 

March 2-3, Conrad Hilton Hotel, Chicago—Dies and Die 
Design. 

March 15-16, Statler Hilton Hotel, Detroit—Plastic Tool- 
ing. (Cosponsored with the Society of Plastics En- 
gineers,) 

March 29-30, Sheraton Hotel, Philadelphia—High Ener- 
gy Rate Forming (a repeat of the Chicago seminar). 
e@ April 18-19. Statler Hilton Hotel, Cleveland—Process 

Planning and Operations Research. 


New ideas and new techniques will be the emphasis 


in each seminar; none of them, according to Educa- 
tion Director Gilbert E. Seeley, are repeats of previ- 
ous years’ programs. The fundamental subject of 
metalcutting was selected for the Atlanta area be- 
cause of the South’s rapid industrialization and 
surging interest in metalworking. 

The National Education Committee has lowered 
the fees this year for the two-day seminars. Cost will 
be $45 for members, $60 for nonmembers. The fee 
includes registration, seminar briefcase, luncheon 
and coffee break tickets, and a complete set of the 
seminar’s technical papers. 
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Greg Touchman of the Cedarville, Ohio, High School 
Jets chapter explains to his 12-year-old sister Victoria 
the intricacies of his air liquefaction machine. The 
project won him the top award at the Jets Engineer 


T 
HERE WAS A YOUNG MAN from Ohio with a more 


than passing interest in liquid air—and with a solid 
approach to life—who worked on a turkey farm 
after school and on week ends. With the $200 he 
saved, plus matching funds from his father, plus 
matchless ingenuity, the young man propelled him- 
self into the spotlight as the 1960 National Junior 
Engineer. .. . 

With such youths as Gregor Touchman for inspi- 
ration, ASTME Executive Secretary Harry E. Con- 
rad has lately been talking turkey to the Society’s 
160-odd senior chapters. 

In a series of three letters addressed to the chap- 
ter-level leadership of ASTME, Conrad has advanced 
persuasive arguments for active chapter backing of 
Greg Touchman’s dynamic young organization, 
the Jets—short for Junior Engineering Technical 
SOK iety. 

Talking up the Jets is talking turkey not only 
from the individual inspirational perspective but 


also in international terms. Jets offer one solution 
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ing Project Exposition at Michigan State University, 
and helped him capture the top title award of 1960 
National Junior Engineer. Greg is pointing to the 
vacuum gage which he designed. 


to a serious problem facing this country in particular 
and the free world in general. The problem is the 
sharp decline since 1958 of college freshman engi- 
neering enrollments. 

Here’s why the story of Greg and his organization 
makes good sense, 

From his part time job on the turkey farm near 
Cedarville, southwestern Ohio, Greg Touchman as- 
siduously saved his money until he had enough, with 
a like amount from his engineer father, to pursue 
his “cryogenics” project in the Jets chapter at 
school. 

In the fall of 1958 Greg started building his own 
air liquefier, a machine which cools a compressed 
gas until it reaches its liquefaction point. He pat- 
terned it after the first practical unit built by Prof. 
S. C. Collins of Massachusetts Institute of Technol- 
ogy. Besides obtaining a set of plans and some 
expert advice from Collins, Greg consulted other 
pioneers in the relatively new field of low-tempera- 
ture science. He read books, kept notes. And in 
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the evening he started building the basic parts of 
the liquefier in his home workshop. 

His father helped him on “two-man” operations, 
particularly where danger was present due to the 
high pressures involved. Many of the parts were 
fabricated in the basement shop, with a South Bend 
screw cutting lathe, a drill press and a good spread 
of hand tools. Greg begged and borrowed and 
bought other tools and materials, had some materials 
and equipment donated to him once his work really 
got rolling. 

Since his initial outlay of $175 of his own money, 
Greg has brought his total investment up to near 
$500. According to his records, he spent over 600 
hours on the liquefaction project up to July 1959, 
and hundreds of unrecorded hours since then. 

By 1959 Greg had developed his apparatus to 
the point where it was workable and ready to ex- 
hibit at nearby science fairs. Regional recognition 
encouraged him to sophisticate his machine, and 
by this last spring he was ready for the all-important 
trek to the eighth annual Jets National Engineer- 
ing Project Exposition at Michigan State University. 

With his father’s help again, 18-year-old Greg 
hauled his 600-pound machine from Cedarville to 
East Lansing in a borrowed pick-up truck. 

Among 124 exhibits from enterprising young en- 
gineers from all over the country, Greg’s air liquefier 
was adjudged the prize winner. Because of his 
project, and because of his superior academic record 


and his activity in Jets and other extracurricular 


work, Greg was chosen by the Jets national directors 
as the 1960 National Junior Engineer. His award 
carried with it a trophy, a trip to Washington ac- 
companied by his Cedarville science teacher Wilma 
Parr, and a summer on the campus at Michigan 
State. Greg will enroll this fall at MSU.... 

One of the Jets directors who honored Greg was 
the ASTME’s Harry Conrad, who was named to the 
Jets board a few months ago. After his attendance 
at the directors meeting in East Lansing, Conrad 
came away with the definite impression that the 
young organization is a “ready-made means” for 
solving the problem of engineering enrollments. 

“On the recommendation of the National Educa- 
tion Committee, our Society last year at Milwaukee 
officially endorsed the Jets movement, to the point 
of financial backing.” Conrad declared. “These 
young engineers are learning engineering by doing. 
ASTME chapters, with their wealth of talent and 
their willingness to serve, should find the organiza- 


tion and development of Jets clubs in their local high 
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schools a real challenge and a chance to help shape 


the world of tomorrow.” 

With more than 15,000 members in 650 high 
schools spread throughout 47 of the 50 states and 
several foreign countries, Jets is rapidly assuming 
the position of a “4-H Club” in the engineering 
field. As Conrad and the Society see it, the Jets 
mission is in essence to “save” the profession of 
engineering: the clubs are combating long domina- 
tion of high school extracurricular activities by the 
science clubs, and are helping to counteract the trend 
toward making everybody a scientist. 

The importance of counteracting this trend is 
underscored by some figures and findings of the En- 
gineering Manpower Commission. According to the 
commission, freshman engineering enrollment in the 
United States declined 11.1 percent in 1958 and 3.5 
percent in 1959, despite a rise in over-all freshman 
college enrollment. 

\ study made by the deans of the country’s lead- 
ing engineering schools attributes the decline in en- 
gineering enrollments to three things: 


e A false appraisal of the long-range engineering 
career opportunities by counselors, students and 
parents. 

e@ Increased interest by potential engineering students 
in other scientific fields. 

e Increased concern about the rigors of engineering 


curricula. 


\ just-released report of a six-member Engineers 
Joint Council delegation to Russia adds critical em- 
5 


phasis to the United States’ technical manpower 
problem. In their survey of the utilization of en- 
gineers and engineering technicians in the Soviet 
Union, the Americans found technicums (technical 
institutions) operating an efficient and effective pro- 
gram. The Soviet, they reported, is producing 250.- 
000 industrial technicum graduates annually for in- 
dustry, while the United States graduates 14,000 to 
16,000 annually, “of whom not over 1,000 are of 
the quality of those produced by the technicums we 
visited.” In addition, Russia is graduating 108,000 
engineers each year. A considerable number of 
technicum graduates continue their education to 
qualify as engineers. 

In his plea to chapters, Conrad wrote: “Although 
the problem is current, it also has long-range im- 
plications. The decline will not be felt until gradua- 
tion of the classes of the early and middle Sixties. 
This happens at a time when all indications point to 
an increased need for engineers in the future.” 

In the considered view of leading educators, in- 
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dustrialists and engineering groups, the Jets pro- 
gram is one of the best long-term solutions to the 
problem. ASTME’s directors agree. In point of fact, 
ASTME was one of the first societies to recognize 
the value of the program and its inherent oppor- 
tunity to merge the latent talent of young people 
with the professional stimulation and guidance of 
practicing engineers. 

Some chapters beat National to the punch. In 
1956, Greater Lancaster Chapter 89 became the first 
ASTME group to sponsor a Jets club; a dozen more 


have followed. 
Benefits of Big Brother Role 


But the big brother role of the Society might 
well be played much more extensively, Conrad and 
other Society leaders are convinced. Chapter spon- 
sorship of the Jets program, if undertaken with tact 
and with no strings attached, can result in three 
direct benefits: a contribution to the national well- 
being in an area where ASTME can speak with 
recognition for ASTME from local 


schools, professional groups and the community in 


authority; 


general; and, from the selfish viewpoint, promotion 
of tool and manufacturing engineering among in- 


telligent young people who can tomorrow become 


members of the Society that furthers their careers. 

The guidance opportunities of the Jets program 
cannot be overstressed, Conrad believes. Jets not 
only stimulates youth, but helps them to identify 
themselves. It can capture those with the aptitude 
and the personality to succeed in the engineering o1 
technical fields, and it can direct other students to- 
ward other careers. 

Jets members operate in high schools with a 
teacher as their sponsor. The chapter is assisted by 
engineers from a local industry, an engineering col- 
lege, or from a professional society such as ASTME. 
These adults provide project guidance, technical as- 
sistance and program materials. The student mem- 
bers rule themselves. 

“With schools reopening this month,” Conrad 
says, “it would seem appropriate to consider what 
we as a Society and as individuals might do to 
work toward the promotion of engineering as a 
profession generally, and tool and manufacturing 
engineering specifically, among the adults and young 
people of our nation. . . . I would like to suggest the 
Jets program as one method of approach to the 
solution of our engineering manpower needs.” 

Executive director of the Jets is Richard Fallon: 
national headquarters is at East Lansing, Box 589 





25 Kansans Contribute to 


Aircraft Tooling Book 


A LONG STEP toward completion of ASTME’s pro- 
jected book, “Tooling for Aircraft and Missile 
Manufacture,” was taken recently in the air-minded 
city of Wichita, Kan. 


Twenty-five Wichita tool engineers and designers 


comprising the largest number of authors from a 
single city—met July 27 to discuss articles they have 
authored for the 500-page book. 

Initiated in 1957 and scheduled for publication 
next year, the aircraft and missile book will present 
the latest developments in tooling techniques. It will 
include a composite of articles written by tooling 
experts from throughout the world. Manuscripts 
have been received from such firms as Blackburn 
Aircraft, Ltd., England; Sud Aviation, Paris; Fiat. 
Italy; Short Bros. & Harland, Ltd., Ireland; Cana- 
dair, Montreal; Saab, Sweden; Pilatus Porter, Switz- 
erland; and Hindustan Aircraft Works, India. 

Coordinating the efforts of Wichita contributors 
to the book is Marvin Huff, a tool engineer fo 
Boeing Airplane Co. and chairman of Wichita chap- 
ter’s technical publications committee. Contributors 


include the chapter chairman, D. H. Duffy, a manu- 
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facturing engineer at Beech Aircraft, and Prof 
Lee O. Thayer, University of Wichita. A noted 
authority on management and economics, Thayer 
is also writing an article for another Society book 
in preparation, “Numerical Control in Manufa 
turing.” 

Other Wichita authors for the aircraft volume are 
David Benjamin, Don Buerki, Marcus D. Davis, 
John Dustin, Ray Garrett, Paul Hess, James Hill, 
Alfred Landis, Roy Myer, Merle Neagle, Charles 
Newman, Wayne L. Orr, Leonard Perkins, Robert 
Samuelson, Glenn Stearman, William Unruh, Waldo 
C. Voth, Otis White, R. O. White, Douglas Woelke. 
Dick Wyland, ana Vance Rogers. 

Out-of-town participants in the Wichita workshop 
session included Raymond E. Garriss, senior tool 
design engineer for Douglas Aircraft, Long Beach, 
Calif., who is chairman of ASTME’s National Tech- 
nical Publications Committee; Francis L. Edmond- 
son, tool and operations assistant supervisor, Con- 
vair, Fort Worth; Frank W. Wilson, Society director 
of technical publications, and Walter Prange, 
ASTME assistant books editor. 
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Maj. Gen, Osmond J. Ritland, California Day Lunch- 
eon speaker, now head of the Air Force Ballistic 
Missile Div. of Air Research and Development Com- 
mand in Los Angeles, is a much-decorated former 
commercial and test pilot. From 1944 to 1946 he 
commanded the Assam Air Depot in India, and he was 
also connected with the Atomic Energy Commission’s 
proving grounds in Nevada. 


. 
lk OR THE THIRD TIME the city of Los Angeles will 
play host to the American Society of Tool and Man- 
ufacturing Engineers and their Western Engineer- 
ing Conference and Exhibit. The first was in 1955, 
the second in 1958. 


Something new has been added, though. Quite 
a something! It’s the huge Los Angeles Memorial 
Sports Arena in which the Society will stage the 
largest production equipment exposition on the 
West Coast. More than 200 exhibitors are expected 
to display over 2000 products. 

The exhibit will run concurrently with the Soci- 
ety’s semiannual engineering conference, consisting 
of a number of technical sessions, “tech tours,” 


plant tours, meetings, and social functions. 


The first event of the four-day program is the 


California Day Luncheon. Maj. Gen. Osmond J. 
Ritland, commander, Air Force Ballistic Missile 
Div., Air Research and Development Command, 


Los Angeles, has been chosen to speak at this func- 


tion. His topic “The Air Force Ballistic Missile 


and Space Program.” 
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Ritland is a command pilot with more than 9000 
flying hours to his credit who, for the past few 
years, has had administrative responsibilities for 
research and development of Air Force ballistic 
missile weapon systems and related military space 
programs. 

The AFBMD manages and directs, under the 
highest national priority, the development of Atlas, 
Titan, Minutemen ICBMs and the Thor IRBM. The 
division commanded by Ritland also engages in the 
research and development of military space systems 
and conducts certain scientific space programs in 
cooperation with the National Aeronautics and 
Space Administration. 

The success of both the Public Affairs Forum 
and the Business Outlook Luncheon held at the an- 
nual meeting in Detroit this April, has prompted 
the Los Angeles host committee to schedule another 
similar pair of events during this Western meet. 

The wives of ASTME members making the trip 
to the Coast will not be forgotten. While their hus- 
bands attend to the Society business at hand, they 
will be playing the tourist role at local attractions. 
The Ambassador Hotel will serve as headquarters 
for both men’s and women’s activities. 

Rudolf Regen, a member of the San Fernando 
Valley ASTME chapter, is the man heading up the 
engineering conference and exhibit host committee. 
An honorary host committee has also been named, 
however. It includes A. O. Beckman, president of 
Beckman Instruments, Inc.; Hugh J. Clary, president 
of Clary Corp.; Donald W. Douglas, Jr., president 
of Douglas Aircraft Co., Inc.; Robert E. Gross, 
chairman of the board and executive officer at 
Lockheed Aircraft Corp.; H. Leslie Hoffman, presi- 
dent of Hoffman Electronics Corp.; Dan A. Kimball, 
president of Aerojet-General Corp.; Charles W. Lee, 
president of Consolidated Western Steel Div., U. S. 
Steel Corp.; and K. T. Norris, chairman of the 
board at Norris-Thermador Corp. 











the rule of unwise men 
a 





N. MAN—not even an engineer—is an island. 
But engineers as a class have traditionally tried to 
erect islands around themselves. 

When Utah Governor George D. Clyde, himself 
an engineer, declared at the ASTME’s recent Public 
Affairs Forum in Detroit that “engineers tend to 
fall below rather than rise above the norm in their 
acceptance of their responsibility to the communi- 
ty.” he was admittedly putting it mildly. 

Due in large measure to the efforts of concerned 
individuals such as Governor Clyde, the situation 
is rapidly changing. More and more engineers are 
getting their feet wet in the sea of civic responsi- 
bility. 

In this season of bandwagons, the engineer’s in- 
volvement in politics is particularly noticeable. 
Rightly or wrongly, he is frequently shucking his 
social withdrawal tendencies and climbing aboard 
bandwagons—getting exercised over issues, tilting 
at windmills, ringing doorbells, passing out cam- 
paign handbills, collecting political contributions, 
serving on party committees and getting people to 
register and vote. 

The engineer is perhaps better fitted than some 
other professions for his new role as a citizen. 
Thomas R. Reid, civic and governmental affairs 
manager for Ford Motor Co., said at the ASTME 
forum: “Engineers have specific talents that lend 
themselves particularly well to the subject of civic 


responsibilities.” Governor Clyde made the point 
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succinctly: “The engineer is trained to gather the 
facts, analyze the facts—and face the facts.” 

It is generally agreed that facts are needed in 
practical politics. The enlightened approach which 
engineers could potentially bring to political science 
would help refute the classic cynicism of Henry 
Adams who said that “practical politics consists 
in ignoring facts.” 

It is a well publicized fact that American industry 
has lately followed the lead of its opposite number, 
the American labor movement, and has jumped 
into politics feet first. It is also a fact, not so well 
recognized, that the momentum of this trend has 
carried along not only businessmen and executive 
personnel, but the professional individuals who are 
industry's corpuscles, the engineers. 

Specific recognition of the engineer’s expanding 
sense of his responsibility as a citizen was the De- 
troit forum, mentioned above, which formally pro- 
grammed a discussion of “The Engineer’s Respons- 
ibility to His Community” at the ASTME’s annual 
conference. Subsequently, the National Public Re- 
lations Committee published a booklet in which 
is digested the material presented at the forum. 
The Society brochure will be circulated among 
the nation’s top industrial management to further 
exemplify ASTME members’ concern for good gov- 
ernment. 

An even more personal and convincing index of 


the tool and manufacturing engineer’s plunge into 
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articulate citizenship can be found, among other 
places, at Syracuse, N. Y. 

Among the alumni of the famed Practical Polli- 
tics courses at Syracuse are the following dozen 
members of ASTME Chapter 19: 

Arthur L. Brzezinski, Donald W. Darrone, Jay 
E. Endres. Linton E. Floyd, John O. Garrett, Fran- 
cis B. Hall, Paul H. Hansel, John H. Metz, E. L. 
O’Donnell, Charles Stoddard, LeRoy M. Urban and 
John J. Wawro. Random sampling shows the presi- 
dent and a supervisor from Allen Tool Corp. (Dar- 
rone and Stoddard) ; the manager of manufacturing 
engineering at Carrier Corp. (Endres); the man- 
ager of production engineering at Brown-Lipe Chap- 
in Div. of GM (Wawro); the superintendent of L. 
and J. G. Stickley Co. (Metz). 

The so-called Syracuse Plan faces the reality that 
good government can be achieved only when all the 
people and all elements of the population exercise 
an effective amount of participation in public af- 


fairs, in governmental relations, and ultimately in 
politics. It further recognizes that clean politics 
must begin at home. 

The action program embodied in the Practical 
Politics seminars has been widely copied. Begun 
in 1958 as an experiment, it has grown steadily 
into a blueprint for similar business and industry 
action throughout the country. Notably successful 
variations have been sponsored by the National As- 
sociation of Manufacturers and the U. S. Chamber 
of Commerce, as well as by individual companies 
and corporations such as General Electric, Ford, 
Aerojet-General. 


Do-It-Yourself Political Kit 


The program includes a do-it-yourself kit con- 
taining slide films, a political primer, tape record- 
ings, students’ and leaders’ manuals, plus details 
of a five-step plan for implementing the program 
in a particular locality. The kit is obtainable from 
the sponsoring Manufacturers Association of Syra- 
cuse, 

At the heart of the program is the 1]-week sem- 
inar of two-hour workshops. The current cycle of 
seminars in Syracuse area plants numbers about 16 
groups, averaging 15-20 participants each. Syracuse 
ASTME members are considering chapter sponsor- 
ship of such a seminar. Cost per participant does 
not exceed $20 for all material. 


Since industries, as corporate entities. cannot con- 
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tribute money to a political cause, the seminars are 
not designed to push the fortunes of any party. 
Their purpose is to train industrial and business 
people to advanve themselves to positions of im- 
portance within the party of their choice. 


Follow-Up Shows Marked Success 


According to Frank O'Neill of the Manufacturers 
\ssociation, the seminars have graduated some 1400 
in the Syracuse area, and follow-up surveys have 
indicated the marked effectiveness of the educational 
program. Of 540 respondents to a postelection sur- 
vey of Practical Politics alumni, 97 percent signi- 
fied that they went to the polls, compared with a 
68 percent over-all voting record in the area. Forty 
percent had participated in some kind of political 
activity since taking the seminar. One in every five 
belonged to a political club; one in every 12 held 
a party or public office; one in every 20 ran for 


party or public office in the election; one in every 


By M. L. Stone, News Editor 


seven held nonpartisan public positions on zoning 
boards, municipal planning committees, school 
boards and so on. 
“We even found two graduates running against 
each other for mayor of one suburb,” O’Neil said. 
Outside assignments for each seminar participant 


show the practical approach. Each attendee must 


Write personal letters to his Congressmen 

Attend a community council meeting and meet his 
councilman 

Personally contact one of the two state senators 
from his district 

Make a complete breakdown of property taxes paid, 
where paid, plus an appraisal of services for taxes 
paid 

Interview election district committeeman 

Ring 20 doorbells in his neighborhood, canvassing 
families on registration 

Report ideas for more voter registration in his 
neighborhood and his company; then send his rec- 
ommendations to top management 

Report ideas for internal company public affairs 


program, also sending these to his management. 


Ford Motor’s Reid, in reporting on his com- 
pany’s recently launched program to convince its 
152,000 employees that government is their busi- 
ness, asserted at the ASTME forum that perhaps 
engineers are not as disinterested in public affairs 
as is generally believed. 


“A third of the several hundred employees who 
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Demonstrating ASTME’s growing concern for its 
members’ roles as citizens, these four men discussed 
“The Engineer’s Responsibility to His Community” 
at the Society’s annual conference in Detroit. Left 
to right are Thomas R. Reid, civic and governmental 
affairs manager for Ford Motor Co., who moderated 


had received the (citizenship program) presentation 
so far were signing up for the practical politics 
course,” Reid said. “In the engineering and re- 
search staffs, I was informed that about half of those 
who were exposed to the presentations were signing 
up for the course.” 

The total objective of these efforts to make in- 
dustry’s leaders aware of their responsibilities as 
citizens is to return government to the people. And 
an added benefit for the public, Governor Clyde 
believes, would be to inject the engineering and an- 
alytical point of view into our government thinking 
at the policy-making level. 


“I am firmly convinced,” Clyde declared, “that 


the discussion; Governor George D. Clyde of Utah; 
Dr. Stanley J. Idzerda, Honors College director, 
Michigan State University; and Arthur S. Griswold, 
vice president, Detroit Edison Co. Also on the panel 
was Hershel C. Atkinson, vice president of the Ohio 
Chamber of Commerce. 


engineers should be professional not only in their 
own specialized fields, but also in their approach 
to civic and governmental responsibilities.” 

Some observers believe that the engineer’s collec- 
tive personality, traditionally retiring, is undergo- 
ing a revolutionary change. Not even cloud nine 
formulas and slide rule emotions, they contend, can 
insulate the engineer from involvement nowadays 
with other people, with society, and with the body 
politic. 

The Syracuse experience indicates that tool and 
manufacturing engineers are meeting the challenge 
of informed citizenship. They are gathering the 
facts, analyzing them—and facing up to them. 





Expert Traces Metrology 
Back to Builder of Pyramid 


KNOXVILLE-OAK Ripce—“Do heads roll in your 


plant’s inspection department when the inspectors 


do not standardize their micrometers?” In Khufu’s 
time (king of Egypt, circa 2900-2877 B. C.), when 
he was building the Great Pyramid, the inspectors 
on the job were required to check their cubit rods 
against the royal standard each month. Any in- 
spector who failed to do so was likely to have his 
head removed. 

This is the first recorded instance of in-process 
quality control and it paid off for Khufu. The base 
of the pyramid is 755 ft long and the error is less 
than 1% inch. This unusual side light, along with 


many others, was disclosed to 45 members of Chap- 
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ter 107 by Leonard G. Whitten, Jr., engineer at 
Union Carbide Corp.’s gaging laboratory. 

In the present day, Whitten said, because of the 
increased accuracy of machine tools in general, in- 
spection methods and equipment have undergone 
a remarkable revolution. He showed slides of vari- 
ous pieces of equipment which are used to check 
inspection standards and which are capable of ac- 
curacies in the order of ten millionths inch. In the 
future, Whitten reflected, it appears that the stand- 
ard will be a light source which has a constant 
wave length. Called interferometry, the most prom- 
ising light source will probably be that produced 
by Krypton (atomic element 36). —R. D. Ellingson 
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NM\ embers in 


ALBertT L. GuTTERSON, president of Lovejoy Tool 
Co. of Springfield, Vt., and member of Twin States 
ASTME chapter, was awarded the degree of doctor 
of science at the University of Vermont’s 169th com- 
mencement exercises. Dr. Gutterson is an alumnus 
of the university, class of 1912. 


After 20 years’ experience in the governmental 
and commercial sales engineering field O. A. LINsE, 
Cincinnati, has been appointed assistant to the vice 
president of Pomona Div. of the Marquardt Corp. 
His responsibilities will consist of marketing plan- 
ning and promotional and sales training develop- 
ment activities. Formerly assistant to the president 
and sales manager of Burton-Rodgers, Linse has 
served as president and sales manager of Interna- 
tional Industrial Corp., Baltimore. His background 
also includes service with the Office of Naval Re- 
search and with the Bureau of Aeronautics. 


H. J. Ursacu, Canton chapter, formerly company 
executive engineer for Timken Roller Bearing Co., 
has been named director of engineering. Joining 
Timken in 1933 in the Railway Engineering De- 
partment, he was made design and service engineer 
in the diesel fuel injection department in 1949, two 
years later advancing to executive engineer. 


PauL N. STANTON, a registered professional engi- 
neer of Chicago chapter, has been named vice presi- 
dent of marketing with Pratt & Whitney, Inc. He 
comes to P&W from Clearing Machine Corp., Div. 
of U. S. Industries, Inc., where he served as general 
sales manager, and previous to that time with La- 


Pointe Machine Tool Co. in the same capacity. 


With a background of 12 years at Lodge & Shipley 
Machine Tool Co. and 9 years with Giddings & Lewis 
Machine Tool Co., RoLAND HecKER of Fond du Lac 
chapter will bring his machine tool engineering and 
design experience to his new position as chief engi- 
neer of Burg Tool Mfg. Co., Inc., Gardena, Calif. 


Harry W. McKee, Chicago, has been appointed 
manager of Crucible Steel Co., Twin Cities sales 
branch. ... Morton Arnovitz, Detroit chapter, has 
been named responsibility sales manager for Mark 
Engineering Co. Arnovitz was formerly foreman for 
Berkeley Tool and Schaeffer Products. During his 
service with Mark he has specialized in jigs and 
fixtures, experimental prototypes, general machining 
and close tolerance production. In their new Detroit 


quarters they are machining some of the new exotic 
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ne ews 


metals for missile programs. ... Formerly assistant 
branch manager for The Carpenter Steel Co., 
GERALD R. GARINGER, a member of Toledo chapter, 
has been promoted to branch manager, Indianapolis. 
Garinger will be responsible for warehouse manage- 
ment and for mill and warehouse sales in Indiana, 
Illinois and Kentucky. .. . JosepH W. Dusa, for- 
merly assistant manager at Crucible Steel Co.’s Cin- 
cinnati sales branch, has been appointed manager. 
Duba joined Crucible in 1941. He is a graduate 
metallurgist and a member of Cincinnati chapter. 


Appointment of JoHn J. DEVLIN to sales repre- 
sentative for Morse Twist Drill & Machine Co. has 
been announced. Devlin, a member of Long Island 
chapter, has had several years’ experience in the 
cutting tool field as a sales representative in New 
England and Memphis, Tenn., areas. ... Formerly 
western manager for American Drill Bushing Co., 
RaymMonp L. DonaLpson of San Gabriel Valley has 
joined Besly Welles Corp. as service representative 
for the West Coast territory. Prior to joining Ameri- 
can Drill, Donaldson was sales engineer with Nation- 
al Twist Drill & Tool Co., Los Angeles. 


Following a number of years as representative for 
Standard Tool Co. in southern Ohio, Frep S. Haas, 
Jr., Cincinnati member, has been appointed Chicago 
district manager. ... ALLAN B. Hucues, Northern 
New Jersey, has been appointed West Coast district 
manager for Bay State Abrasive Products Co. 
Hughes joined the Massachusetts grinding wheel 
firm in 1947; for the past several years he has been 
an abrasive specialist serving Pennsylvania and New 
Jersey areas. Coincident with the expansion 
program of the marketing organization for precision 
boring and turning machines produced by the In- 
dustrial Machinery Div. of American Electronics, 
Inc., PeTeR J. WALENT, Worcester, has been named 
customer relations manager for the division. 


€ 


Urbach Stanton 





esearch 
ports 


eviewed 


THREE RESEARLH REPORTS—two brand new en- 
tries in the ASTME Research Fund Committee’s 
list of project reports; the other, part three of a 
bibliography—have recently been made available 
by the Society. Research Reports Nos. 27 and 28 
have come about as a result of the Society’s Metal 
Stamping Project, currently being conducted at 
Syracuse University. Report No. 29, prepared by 
ASTME member Orville D. Lascoe, professor of 
industrial engineering at Purdue University, is 
Part III of a Plastics for Tooling Bibliography. 

R. Tilsley and F. Howard, research manager and 
senior research engineer, respectively, at Production 
Engineering Research Association, Melton Mow- 
bray, England, are the authors of Report No. 27. 
The report is entitled “Recent Investigations Into 
the Blanking and Piercing of Sheet Materials.” The 
paper describes studies made of some of the factors 
affecting the blanking and piercing operation and 
attempts to link this work with the requirements of 
the presswork engineer. 

A recent metallographic study of sections taken 
through sheared surfaces provided the authors with 


an indication of the possible mechanism of shear 
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when blanking circular components from strip mate- 
rial. Another series of tests involving the punching 
of l-inch-diam holes in mild steel, stainless steel, 
brass, and aluminum alloy resulted in information 
on punch and die clearance which is revealed in this 
research report. Tilsley and Howard also take it 
upon themselves to clear up the misunderstanding 
that surrounds the word “shear” in pressworking 
operations. 

Angular shear of cutting edges, speed of blank- 
ing, finish blanking, and power presses and tooling 
are a few more areas concentrated upon by the two 
Britons. Research Report No. 27 deals with a 
process which is presently the most popular and 
most important production technique in this coun- 
ry. 

The information contined in Research Report No. 
28, compiled by James N. Embree, was released 
through the courtesy of The Emerson Electric Mfg. 
Co. of St. Louis. It deals with the “Determination 
of the Loading of a Henry and Wright Dieing Ma- 
chine at Various Speeds and with Different Types of 
Punch Grind on Lamination Die.” 

Technicians at Emerson set a two-fold objective 
at the outset of the series of tests described in the 
report. Because the company’s electrical department 
was having difficulty meeting the increased demand 
for motor laminations, it wanted, first, to determine 
the effect of changes in operating speed and, second, 
the effect of a change from flat-ground to shear- 
ground punches on the press load and performance 

Embree, electronics engineer in Emerson’s arma- 
ment department, conducted the instrumentation 
and test work, the summaries of which are drawn up 
in this paper. Printed lists of tables, illustrations, 
calibration of gages, and other data reveal that “the 
main operating members of the dieing machine were 
not loaded any more severely when operating at 150 
strokes per minute with the partially shear-ground 
die than when operating at 113 strokes per minute 
with the flat-ground die.” 

“Plastics for Tooling Bibliography, Part III,” pro- 
duced after an extensive search and review of pub- 
lished technical articles on plastic tooling both do- 
mestic and foreign, spans the period from June 1. 
1959, to May 31, 1960. ASTME Research Director 
Leslie S. Fletcher gave the go-ahead to Orville D. 
Lascoe, overseer of the compilation project, after 
some 21 organizations had contributed financial sup- 
port. Industrial firms, authors, and publishers also 
lent a hand in turning out the research report. The 
outcome is 368 (ASTME Research Report No. 5 
contains the first 254 abstracts, No. 15 includes 
abstracts 255 to 446) clear, concise abstracts of 
technical articles ranging from “The A. B. C.’s of 
Plastic Tooling” to “Yield in Epoxidation Re- 
actions.” 
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Tosh Nitta, a student at Tustin High School, ac- 
cepts the certificate he received along with a Tool 
Engineers Handbook and drafting equipment, as a 
result of winning Santa Ana Valley’s “Junior Tool 


Santa Ana Valley Chapter 


SANTA ANA VALLEY—Ree ognizing the noted lack of 
rapport that often exists between recently graduated 
students and their new employers in industry con- 
cerning actual on-the-job experience, Chapter 119 
has for the past five years taken it upon itself to 
inform local high school students of essential knowl- 
edge and skill requirements. 

The fifth annual “Junior Tool Engineers Draw- 
ing Contest” recently drew to a close with three 
young draftsmen winning out over a field which 
included some 22 talented entries. Tool Engineers 
Handbooks, drawing sets and other drafting equip- 
ment went to first place winner Tosh Nitta of 
Tustin High School; second place, Gil Stayner of 
Valencia High School; and third place, Dennis 
Walker of Huntington Beach High School. 

These three gave the best solutions to a project 
problem consisting of specifications for a lathe bor- 
ing tool which had to fulfill certain operational 
requirements. Their entries were judged on prac- 
ticability of design, accuracy of drawing, lettering 
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Engineers Drawing Contest.”” The chapter’s educa- 
tion and scholarship chairman, Glen Larsen, hands 
the parchment over as Chairman Don Eells (left) and 
Lowell Schroeder, the students’ instructor, look on. 


Picks a Design Winner 


and arrowheads, dimensioning, line value, neatness 
and originality. 

Santa Ana Valley’s contest did not consist of 
merely announcing that a competition was under- 
way and everyone was invited to enter. Months 
of planning went into the project. A committee 
formed and headed by chapter member Glen M. 
Larsen, himself an instructor at Santa Ana College. 
immediately set up a schedule of activities, the first 
of which was a meeting to decide what the “project 
problem” should be. Next a dinner meeting invita- 
tion was extended to area high school drafting 
teachers. They were told the contest rules and pur- 
poses and encouraged to promote the idea in their 
classes. It was suggested members of the chapter 
create interest in the contest by speaking before 
groups in schools near them, 

Finally, when the best entry from each high 
school had been selected, points awarded each draw- 
ing by judges on a rating sheet were averaged and 
the field narrowed to three. Corrections and com- 
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ments were made in red on the drawings for later 
examination by the contestants’ instructors. This 
provided the teachers with a means of spotting 
their students’ weaknesses and of thereby evaluating 
the worth of their methods of teaching. 

One feature added to Chapter 119’s drafting im- 
provement program this year was the “Drafting 
Practice Critique.” A few weeks after the contest 
opened, every drafting teacher in the area was in- 
vited to attend a panel discussion dealing with the 
drawings made by their students. Thirty-four 
teachers appeared, with five members of Chapter 
119 and two members of the Long Beach chapter 
composing the panel. ASTME members discussed, 
criticized and commended student drawings so that 
the teachers could see how their instruction com- 
pared with the requirements of industry. On some 
points, the teachers defended their instruction on 
the authority of their textbooks. The chapter mem- 
bers suggested that perhaps many textbooks are 
out of date and may have been authored by per- 
sons whose primary business is the authorship of 
books rather than professional industrial drafting. 

Santa Ana Valley’s educational activities do not 
stop with drafting contests and critiques. Since 
1957 they have awarded over $1200 in scholarships 
to students in area junior colleges who intend to 
pursue further studies in engineering or industrial 


education on a higher level. James D. Spivey 


Charter Member of Society Dies 


Detroir—O, L. Chapman, 78, one of the first 10 
members of Detroit chapter, died July 26 at Sara- 
toga Hospital. He was associated 25 years with 
Accurate Tool Co. and Excelsior Tool & Gauge 
Co. His wife Leona survives. 


TWIN STATES—Chairman Glenn Easton awards 
James Michniewich, a student at Springfield High 
School, with Chapter 40’s annual $200 scholarship. 
Michniewich, who works on a cooperative plan at 
Jones & Lamson, plans to enter the University of 
Vermont’s school of engineering this month. 

—N. Gourley 


special 
events 


Wisconsin Council of Oct. 29, 1960 Marquette University 
Chapters’ First On-Campus Milwaukee, Wisconsir 
Conference 


Ambassador Hotel 


ASTME Nov. 14-18, 
1960 Los Angeles, Calif 


Semiannual Meeting 


ASTME Nov. 14-18 Memorial Sports 
Western Tool Show 1960 Arena 
Los Angeles, Calif 


Wisconsin Chapters Slate 
First Campus Conference 


MILWAUKEE—The recently organized Wisconsin 
Council of ASTME Chapters will sponsor its first 
On-Campus Conference at Marquette University here 
on Saturday, Oct. 29. 

Joseph Mundbrot is general chairman of the 
conference. 

Wisconsin chapters include Racine, Milwaukee, 
Fond du Lac, Madison and LaCrosse. 

Mundbrot, who is past chairman of Milwaukee 
chapter and currently a member of the National 
Professional Development Committee, has an- 
nounced that the Marquette conference will include 
four technical sessions. All will contribute to the 
central theme, “Tooling for Small-Lot Production.” 

Nick Bereznoff, superintendent of production en- 
gineering of AC Spark Plug Div., GMC, will discuss 
steel rule dies. “Economics of Tooling” will be the 
topic of Chief Engineer Harry Conn of Scully- 
Jones & Co. On the afternoon program will be a 
talk on “Advantages of Plastic Tools for Small-Lot 
Production,” by Robert Lemaster of Nelson Pattern 
Works; and “Tape Control for Small-Lot Produc- 
tion,” by Tom Sergent, sales manager of the Ma- 
chine Controls Div., Minneapolis Honeywell Reg- 
ulator Co. 

National Education Director Gilbert E. Seeley 
will be toastmaster at a luncheon meeting at which 
Dr. Bernard Drought, engineering dean at Mar- 
quette, will address the conferees on “Manufactur- 
ing Engineering: A Creative Profession.” 

A talk on “Industry and the Missile Age” will be 
given by Dr. James Bell, director of guidance and 
navigation of AC Spark Plug Div., at the evening 
banquet. In addition, ASTME President H. Dale 
Long of Chicago will give a “Report from National 
Headquarters.” Evening toastmaster will be Duane 
H. Brighton, national director-elect from Peoria, 
Ill. 

Officers of the Wisconsin Council include Chair- 
man John W. Kellogg, chief tool designer of Twin 
Disc Clutch Co., who is currently Racine chapter 
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chairman; Prof. Roy A. Lindberg of the University 
of Wisconsin, first vice chairman of the council 
and chairman of Madison chapter; Ralph L. Perle- 
witz, assistant chief engineer of Geo. J. Meyer Mfg. 
Co., secretary-treasurer of the council and chairman 
of Milwaukee chapter. 

Prof. Raymond J. Kipp, Engineering Institutes 
Director of Marquette, is cooperating with the 
ASTME council in working out arrangements for 


the campus conference. 


St. Louis Member Dies 


Sr. Lours—Fred Sachleben, 65, member of St. Louis 
ASTME chapter since 1938, died here July 31. An 
outstanding member and supporter of his chapter 
for many years, he acted as chairman of the com- 
mittee for the revision of the Tool Engineers Hand- 
book, rewriting Sections 82, 83 and 84. He also 
served on a Research Fund steering committee. At 
the time of his death he was assistant to the vice 
president of Emerson Electric Mfg. Co. He is sur- 
vived by his wife Thelma and one daughter. 


Broad Curriculum Urged 


At Coast Council Meeting 


SAN FrANcisco—Sixty delegates from a dozen Cali- 
fornia Council chapters, in addition to representa- 
tives from chapters in Denver and Portland, Ore., 
were warned recently that “while we might win wars 
on the battlefields, we can lose them on the rice 
fields.” 

Nathan H. Boortz, director of technical education 
at Foothill College, Mt. View, Calif., told the Cali 
fornia Council meeting here July 16 that higher 
education faces many problems in satisfying de- 
mands for both general and specialized education. 

“The challenge that must be faced by modern 
education is the development of a curriculum that 
can teach the skills that go into creating the necessi- 
ties of life, but still give heavy emphasis to the social 
sciences and to the culture that is our heritage,” he 
said. 

The delegates devoted most of the day, July 16, to 
discussion of methods of improving chapter opera- 
tion and to an exchange of information concerning 
mutual problems. National Director G. Ben Berlien 
of Oakland discussed the long-range planning that 
has occupied the attention of the Society’s leaders in 
recent months. 

Plans for the Western Engineering Conference 
and Exhibit, scheduled at Los Angeles Nov. 14-18, 
were outlined by E. Leo Koester, technical informa- 
tion services director for the Society at National 
Headquarters. “The 14 technical sessions being of- 
fered at the conference are an educational oppor- 
tunity you cannot afford to miss,” he said. “For a 
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little time and a monetary investment less than the 
price of a carton of cigarettes, you can bring your- 
self up to date on outstanding developments in crea- 
tive manufacturing research.” 

Preceding the council activities was a meeting of 
members of the Los Angeles Host Committee. Chair- 
man Rudolph Regen and his group discussed the 
technical sessions, special events and 10 or so plant 
tours that will accompany the semiannual meeting 
and tool show, the latter of which will be staged in 
the Los Angeles Sports Arena. 





position wanted 


TOOL ENGINEER—Graduate mechanical engineer, 
29 years old, with good experience in tool fabrica- 
tion work like press tools, dies, jigs and fixtures, 
gages, molding and die casting tools, experience in 
all types of machine tools, desires position as a tool 
engineer in the shop side in any manufacturing light 
industry. Write to Classified Ads, Dept. 185, 10700 
Puritan Ave., Detroit 38, Mich. 


positions available 


CHIEF TOOL ENGINEER—Long-established manu- 
facturer of heavy industrial, mining and construction 
machinery has need for a technically trained tool 
engineer with a proved record of successful tooling 
and supervisory experience. To be considered, the 
applicant must be completely familiar with all types 
of heavy production machine tools including general 
tooling, jigs, fixtures, basic machines and heat treat- 
ing. Experience with punch card and tape-controlled 
milling and drilling equipment will be required in 
the successful applicant. This is a career job with 
tremendous strides to be made in the tooling and 
process field over the years. The job to be done will 
prove to be a real challenge and a real opportunity 
to the right man. Give full details of age, experi- 
ence, education, supervisory experience and salary 
desired. Personal interviews will be arranged for 
those meeting the qualifications. Write to Classi- 
fied Ads, Dept. 184, 10700 Puritan Ave., Detroit 
38, Mich. 


FIELD SERVICE ENGINEER—with extensive cut- 
ting tool experience and acceptance in metal fab- 
ricating industry, by a well-established Pennsyl- 
vania manufacturer of taps, dies, reamers, end 
mills and milling cutters. Excellent compensation 
and future. Reply in confidence to Classified Ads, 
Dept. 186, 10700 Puritan Ave., Detroit 38, Mich. 


TOOL ENGINEERING REPRESENTATIVE—Aggres- 
sive firm offers Michigan and adjoining coverage on 
cutting tools and related perishables. Strong field 
engineering, efficient office, and good design capa- 
bility. Facility sufficient to permit small warehous- 
ing. Grinding equipment available for rework of 
standard items. Can handle either representative or 
distributor arrangement. Good financial standing and 
reputation for business integrity. For further infor- 
mation, write to Classified Ads, Dept. 183, 10700 
Puritan Avenue, Detroit 38, Michigan 
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SOUTH BEND—Members of Chapter 30 listen as 
guest speaker J. Herbert Lund (second from right), 
regional sales manager of Dynapak Convair, a divi- 
sion of General Dynamics Corp., demonstrates part of 


CALIFORNIA POLYTECH—Ray Working (left), 
elected new chairman of Student Chapter 12, re- 
ceived an additional honor in the form of Tool Engi- 
neers Handbook from Don Eells, chairman of Santa 
Ana Valley senior chapter. Working brought in 33 
new student members. —Roland Olson 
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the display he used in his talk on “High Velocity 
Metal Working” at a recent meeting. The South Bend 
members are (left to right) Robert Slack, Dean Zim- 
merman and Bill Gaines. 


eel 


ATLANTA—O. J. Seeds, manager of the alloy depart- 
ment, Cerro de Pasco Sales Corp., explains one aspect 
of “Cerro-Technics” to a member of his audience at 
a chapter meeting. The program included discussion 
of the characteristics and uses of low-melting Cerro 


alloys. —Gene Cole 
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Reports in Brief... 


Seutt 


Northeast 


\ Kearney & Trecker Corp. sales engineer and 
field representative, George Gunderson, was the 
guest speaker at KeysSTONE’s June technical meet- 
ing. His discussion of “Numerical Control Machin- 
ing” was accompanied by a color film illustrating 
the countless applications of this type of machining 
along with the advantages and disadvantages. Chap- 
ter Chairman Frank Forquer took the opportunity 
to comment on “The Ethics of Tool Engineers.” 

Frederick W. Becker of Albany, N. Y., and a 
member of ASTME’s Henprick Hupson chapter, 
died recently. He was employed as superintendent 
at the Metal Parts Machining Corp. 


South 


ATLANTA ( hapter 61 recently played host to 24 
representatives from 9 ASTME chapters. The gath- 
ering was held in order to prepare initial procedures 
and elect officers for the Southeastern Council of 
Chapters. National Vice President and Director 
Frank Ford and National Membership Committee- 
man E. M. Ketchie attended the meeting in advisory 
( apacities. The officers of the new council are Chair- 
man Harmon Shaw, Piedmont chapter; First Vice 
Chairman Ray Culver, Atlanta chapter; Second Vice 
Chairman Justus Alexander, Mississippi chapter; 
Treasurer Les Kelly, Nashville chapter; and Secre- 
tary Chet Collins, Bristol, Tenn.-Va. chapter. 


Rocky Mountain 


More than 50 members of PHOENIX chapter heard 
Harry A. Whitefield speak at their June meeting. 


September 1960 


Whitefield, West Coast engineering representative 
for Anocut Engineering Co. of Chicago, chose as 


his subject—‘Electrolytic Grinding.” 


West Coast 


This June approximately 45 members of the 
SEATTLE chapter journeyed to Newhalem, Wash.. 
to view the Skagit River hydroelectric project op- 
erated by the Seattle City Light Power System. Af- 
ter traveling the 100 miles, the members and their 
families received a briefing by a company repre- 
sentative, then began the tour of the three dams 
Gorge, Diablo and Ross, which provide electric 
power for the surrounding area. 

Clifford Rizor, a member of the Seattle chapter, 
passed away recently. Rizor had been a tool engi- 
neer for many years, working most recently at 
Boeing in Seattle. Prior to this he was with Boe- 
ing in Wichita, Douglas Aircraft and GM. 


Australia 


Utilizing home-grown talent has become a com- 
mon practice of the SypNey ASTME chapter. The 
highlights of both their May and June meetings 
have been talks by chapter members on timely and 
important technical subjects. In May the group’s 
second vice chairman, Ken Edensor, delivered an 
address on “Dimensioning and Tolerancing Tech- 
niques for Analysis of Engineering Design.” George 
J. Moulang, chapter editorial chairman, was the 
“guest” speaker at the June gathering. His talk 
dealt with “Spark Erosion—a New Process for In- 
dustry.” More than 120 members and guests at- 
tended this last affair. 
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WWE CREATING THE METALS THAT SHAPE THE FUTURE 


Constant Checking 
Assures Carbide 
Consistency 


SEE US AT THE 
PRODUCTION ENGINEERING SHOW 


It’s no wonder that V-R carbides give consistent 
performance under any circumstance. Carbide con- 
sistency is largely due to the varied and frequent 
quality checks at every step in production processing. 
Here, we see a metallograph being used to check 
grain structure and absence of porosity against rigid 
standards. Similar checks are made constantly to 
assure proper hardness, density, and transverse 
rupture strength. Each and every piece of any V-R 
grade always will perform the same. Yes, quality 
control here at V-R is important to you. 


Ws. ) VASCOLOY -RAMET 


818 MARKET STREET . WAUKEGAN, ILLINOIS 


Use Reader Service Card, CIRCLE 72 
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Progress in Prod 


HIGH-EFFICIENCY 
MACHINING 
—A NEW APPROACH 


Formulas for determining the most 
efficient speeds for metalcutting oper- 
tions have been in use for many years. 
Most of these formulas require exten- 
sive mathematical calculations—a_ fac- 
tor that hinders their application in 
some plants. 

Lengthy calculations are eliminated 
in a new approach developed by the 
Metallurgical Products Dept. of Gen- 


HI-E WORK SHEET 
ae BRAIED 


eee —— 


HIE wor SHEET 


Stmtnay 
tiecrane 





cel 


Work sheets and special sliderule per- 
mit determining best cutting speeds. 


Known as “Hi-E,” the 
basically a method de- 
sigend to help achieve high-efficiency 
machining by determining the cutting 
speed that will result in either the low- 
est cost per piece machined or the high- 
est production rates. The best cutting 
speed for a given operation usually 


eral Electric. 
approach is 


lies between these extremes. 

A special sliderule is used to calcu- 
late cutting speeds, feeds and depths. 
Simplified work sheets are used to re- 
cord pertinent data such as tool life, 
cutting speed and output, as well as 
labor, overhead and tool costs. 

Using the sliderule and work sheets, 
the best cutting speed for an operation 
can be determined within 10 minutes or 
less, without shop testing. 


September 1960 


General Electric is making its simp- 
lified method for calculating high-effi- 
ciency cutting speeds available to the 
entire metalworking industry. General 
Electric field engineers will give assis- 
tance to users in applying the method. 


EPOXIES PUT TO WORK 
IN COMPUTERS 


Librascope Div. of General Precision 
has developed a new potting and pro- 
tective coating to protect 
computer subassemblies against humid- 
ity, contamination, shock and vibration. 
Logic cards, the printed circuit boards 
that comprise the “intelligence” of elec- 
tronic digital computers, are dipped in 
or sprayed with epoxy plastic, which 


technique 


Digital computer logic card is dipped 
in epoxy plastic for protection. 


has extreme resistance to heat, cold and 
abrasion. The coating can be applied 
at room temperature and then set at 
temperatures sufficiently low to prevent 
damage to the sensitive transistors, di- 
odes, resistors and capacitors that make 
up the logic card circuits. 

Once coated, the circuit boards are 
baked at a maximum temperature of 
i150 F to harden the thermosetting 


Tradcyy 


epoxy. Temperature control is impor- 
tant because the heat must be adequate 
to cure the plastic without damaging 
the performance of the delicate elec- 
tronic components. Masking tape, used 
to keep contacts and terminals free 
from the plastic coating, is removed 
after the boards leave the oven. 

In the potting operation two or more 
circuit boards are joined in parallel, 
forming an openside box type construc- 
tion. The electronic components on the 
inside of the box are protected by fill- 
ing the space with plastic. The boards 
are placed in jigs and epoxy, with spe- 
cial fillers added to provide maximum 
heat dissipation, is poured in. The as- 
semblies are then oven-cured in the 
same manner as the coated boards and 
the jigs removed. 

On removal from the oven both coated 
and potted boards are given a complete 
visual and dielectric inspection. Before 
delivery to the final computer assembly 
area, each unit receives a complete per- 
formance checkout. 


CAM REDESIGN ELIMINATES 
SCREW MACHINE JOGGING 


A rapid travel cam, redesigned by the 
Timken Roller Bearing Co., eliminates 
the problem of jogging automatic screw 
machines. The problem arises when a 
machine that is out of stock stops auto- 
matically before the chuck fully opens. 
The machine must then be jogged to a 


Rapid travel cam before revision (top) 
and split cam with spacer (bottom). 
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A New Approach 

to Bigger Savings! 
MULTI-USE, 

SOFT RUBBER 


BONDED 
ABRASIVES 


2) 


—THE ONLY 
COMPLETE, COMPREHENSIVE 
STOCK LINE! 


Brightboy’s unique, time-saving abrasive- 


and-rubber action achieves exceptional 


precision results 


ISHES, frequen 
metals; 


some plastics 


Readily available Silicon Carbide and 


Aluminum Oxide 


fine to extra coarse - in soft, semi-firm, 


firm and tough rubber binders, are JOB- 


MATCHED to conventional and automa- 


tion production methods. 
NEW 


BRIGHTBOY 
CATALOG 


Outline tl 


‘ 


re volu- 
ncept of 
abrasive applications 


lonary new < 


Lists 49 grain and tex- 
ture combinations: 
machine speeds 


WRITE FOR IT! 


BRIGHTBOY 
INDUSTRIAL DIVISION 
WELDON ROBERTS RUBBER CO. 
95 North 13th St., Newark 7, N. J 
America’s Pioneer Manufacturer 
of Rubber-Bonded Abrasives 


es 


Use Reader Service Card, 
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mproved product qual- 
ty. BURRS, CLEANS, FINISHES, POL- 
tly in one operation All 


wood, glass, laminated materials, 


grains - grades extra 
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point where the chuck will open and 
the stock stop can be raised. 

The redesigned cam is split, with a 
spacer between the two halves. When 
the screw machine stops automatically, 
the spacer permits the cam to keep the 
collet open for the removal of the stock 
butt. The cam drum, receiving the 
kinetic energy of the drive pulley, coasts 
until the chuck opens and the electric 
brake stops the rotation of the cam- 
shaft. 


BRAZING CUTS 
COST AND WEAR 
OF BLADE ASSEMBLY 


Produced as a one-piece iron casting, 
a commercial meat cutter blade assem- 
bly wore rapidly because the cutting 
surface was exposed to corrosive oils, 
fats and juices. Produced as a one- 
piece casting of stainless steel, the as- 
sembly had a longer life but cost 50 
percent more per casting. 

A new blade assembly design, devel- 
oped by the Stainless Processing Div. 


Meat cutter blade assembly. Stainless- 
steel blades are joined to cast-iron 
body in brazing operation. 


of the Wall Colmonoy Corp., combines 
the lower cost of iron and the longer 
wear of stainless steel. Blades blanked 
from Y-inch Type 302 stainless-steel 
sheet are brazed to a cast-iron spider 
with Nicrobraz brazing alloy in a dry 
atmosphere at 2150 F. The resultant 
assembly costs 40 percent less than the 
stainless-steel casting, outlasts five cast- 
iron assemblies and requires less finish 
machining than the one-piece castings. 


SILENT SOUND SOLDERS 
“UNSOLDERABLE” MATERIALS 


Materials such as aluminum, silicon, 
germanium and ferrites, once consid- 
ered difficult or almost impossible to 
join, are now being soldered without 
difficulty, using a Raytheon ultrasonic 





detects angles 
to .1 second 


even 


after 100-G 
shock test 


lt» 


universally accepted 


MICROPTIC 
AUTO-COLLIMATOR 


The master instrument to set 
up and check angles to .1 sec- 
ond over 10 minutes of arc. 
With simple accessories it es- 
tablishes squareness, parallel- 
ism, flatness, angles, and circu- 
lar spacing under normal shop 
conditions independent of dis- 
tance and temperature. Used as 
standard for testing of surface 
plates and machine tool align- 
ment, control of ultra-precision 
gear cutting devices, test fix- 
tures and tables for missile 
guidance units. 


New .. 


The Microptic Auto-Collimator 
with photo-electric read-out, 
as original equipment and 
conversion unit. 


ENGIS 


EQUIPMENT COMPANY 


VISION OF ENGINEERING AND 
SCIENTIFIC INSTRUMENTATION 


431 SOUTH DEARBORN STREET 
CHICAGO 6G, ILL 


Use Reader Service Card, CIRCLE 74 
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M1238-1818 — Range 18” x 18”, working 
distance 9” to infinity. Reads to 0.001” up 
to 24” working distance. Protractor ocular 
reads to 3 minutes of arc. Image is erect. 


Cut inspection 
time in half 
with new Gaertner 

Coordinate Cathetometers 


These convenient, reliable optical 
instruments permit making precise co- 
ordinate measurements in a_ vertical 
plane. The two dimensions are measured 
with one setting, object does not have 
to be rotated. Inspection time is cut in 
half and resetting errors eliminated. 


Versatile Gaertner Coordinate Cathe- 
tometers are ideally suited for precision 
measurements on large objects; also ob- 
jects or points in recessed, remote, or 
inaccessible locations. Applications in- 
clude measuring jet engine sections, 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
traces on cathode ray tubes, etc. 


Because these are optical rather than 
mechanical measuring instruments, you 
make non-destructive measurements 
without contact, distortion, or concern 
about pressure being applied to the ob- 
ject when making a setting. Instruments 
available in English or Metric system. 


M1236-44—_ ———» 
Horizontal range 6”, 
vertical range 4”. 

Reads to 0.0001", 

working distance 5 

to infinity 


<——  M1236-22— 
Range 2" x 2", reads 
to 0.0001'’. Working 
distance 5” to infinity. 
Shown with 19 mm 
mounting rod, and without 
telemicroscope. Instrument 
permits precise coordinate 
movement of other objects 
such as photo cells, 
probes, etc., in place 
of telemicroscope. 
ON DISPLAY AT PRODUCTION ENGINEERING 
SHOW, CHICAGO, NAVY PIER, BOOTH 346 


The Gaertner 


Scientific Corporation 
1241 Wrightwood Ave., Chicago 14, II. 
Telephone: BUckingham 1-5335 
Use Reader Service Card, CIRCLE 75 
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joining unit. The reason for soldering 
difficulties with these materials is their 
tendency to form a surface film of oxide. 
Solder without flux cannot 
this film to wet the surface. 
unit excites the molten 
breaks down the oxide film. 
An generator, operating 
off 60-cycle current, powers the ultra- 
sonic soldering machine. 


penetrate 
The new 
solder and 
ultrasonic 


The current, 
converted to 25,000 cps, actuates a tool 
tip that excites the molten solder on 
the surface of the workpiece. Strokes 
of the tool tip are 0.001 inch long. The 
unit is portable, weighing 45 lb. 


COMPACT WELDING 
TRANSFORMER HAS 
HIGH OUTPUT 


When resistance welding demands ex- 
ceptionally high primary power to con- 
centrate large amounts of current in a 
small area, transformers 
of the 


conventional 
impractical 
high-ampere output Special 
transformers developed by National 
Electric Welding Machines Co. are ex- 
tending the range of resistance welding 
applications in the automotive industry. 

The new transformers deliver four to 
six the 


become because 


needed. 


times welding current of a 


Butt welder for automobile fluid 
coupling housings has compact trans- 
former, requiring minimum space. 


standard design for the same electrical 
demand. The welder illustrated, for 
example, requires only 750-kva power 
to produce 220,000 am- 
perage. A conventional welder would 
have needed 5300-kva power to deliver 
the same electrical 
chine welds the 
inches in 


secondary 


The ma- 
equivalent of 4.83 
butt welding fluid 
coupling housings of 0.110-inch steel, 
14 inches in diameter. 
Coils of the transformer 


current. 


square 


are encap- 
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live Centers 
Aichers 
pmiagnenizers 


hametere 


plortr 


@ Tells how to select Ideal 

Gold Band Live Centers to fill 
your needs exactly. Over 40 
different sizes and styles in 

4 models—Universal, Pipe Point, 
Multi-Duty, Heavy-Duty 
—custom quality performance 

at production prices. 


WRITE FOR FREE COPY 


eee eee eee eee eee eee ee eeoeeeeee 


IDEAL INDUSTRIES, Inc. TDEAL) 


4152-1 Park Ave., Sycamore, Iil. 
Send me the new Ideal Live Center 
Catalog. 


Ee a 


Company__ 


Address. 





City ele 


eeee + Sold through Leading industrial Distributors - eeee 
Use Reader Service Card, CIRCLE 76 
195 





Here’s the latest 
inspection equipment 


..» FOR SURFACE MEASUREMENT 


PROFILOMETER® — Measures the rough- 
ness of practically all machined and finished 
surfaces, internal and external, in microinches 
(arithmetical or r.m.s. average height). Fast; 
dependable; easy to use. 





PROFICORDER® — Draws magnified profile 
of internal and external surfaces, showing ab- 
solute deviation from flatness or roundness. 
Chart shows roughness only, waviness only, or 
total profile, as desired; permits measuring 
height, width and spacing of waves, bows, steps, 
roughness and other irregularities. 


MICROCORDER® — Draws magnified profile 
of internal and external surfaces along straight 
path of trace. Chart shows pits, pores, scratches, 
chatter marks and similar irregularities in detail. 


WAVOMETER® — Measures the microinch 
height of waviness irregularities (r.m.s. average) 
around internal and external surfaces of rotation 
on a production basis. 


..» FOR MEASURING RUNOUT 


VAROMETER® — Measures runout of spindles, shafts, wheels etc. while the 
parts are rotating. Also used for surface analysis. 


.». FOR TESTING BALL BEARINGS 


ANDEROMETER® — Measures the charac- 
teristics of assembled ball bearings that result 
in noise and vibration, in production and receiv- 
ing inspection. Enables bearing users to write 
numerical specifications (in Anderons) for over- 
all quality of ball bearings. 





SEE this equipment in operation 
at Production Engineering Show 
BOOTH 418-420-422 


MICROMETRICAL, 


Use Reader Service Card, CIRCLE 77 
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9621 §. STATE RO. 


The Profilometer, Proficorder 
and Microcorder are used on 
metals, paper, plastics, ceramics 
and many other materials. 


. +. OF write for literature 


on items of interest. 


MANUFACTURING COMPANY 


ANN ARBOR 2. MICHIGAN 
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sulated in epoxy, making them impervi- 
ous to corrosive hydraulic oil, water 
and weld flash grit. 


MAGNETIC RAILS END 
PARTS PILE-UP AT PRESS 


An Eriez nonelectric magnetized rail 
assembly has put an end to parts pile- 
ups at a progressive die press in Ford’s 
Sharonville plant. As stampings move 
from the press, magentic rails, acting 
through a moving belt, pick them up 
as soon as they come into range. At a 
rate of 28 per minute, the belt moves 
the parts to the discharge point. 

At the end of the conveyor the parts 
are automatically released and drop to 
the upper surface of another magnetized 


Permanent-magnet rails hold stamp- 
ings in contact with belt conveyor. 


conveyor. Here they are held in fixed 
positions as they travel down a steep 
incline to subsequent operations. 

The rail unit can be assembled with 
new or existing conveyor systems and 
requires no outside source of power to 
convert these systems into elevator con- 
veyors. 


RADIATION MEASURED 
BY REMOTE CONTROL 


A nuclear instrument bridge makes 
possible the automatic handling of “hot” 
materials such as those being tested for 
use as shielding materials in future 
atomic-powered planes. The bridge, de- 
veloped by the Mechanical Div. of Gen- 
eral Mills, spans two 30-ft-deep water 
pools located end to end and separated 
by a center wall. 

By remote control, the mast of the 
bridge positions radiation probes or de- 
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Toughest, hardest, strongest 
. none finer at any price! 


‘ ( | 
‘ 


It pays to specify 


JEN ONE 


DRILLS 
REAMERS 
BLANKS 


Premium Quality High Speed Steel 
Carbide Tipped and Solid Carbide 


AAT Tae, ‘ 
% aly 2 
; 7 
Yy 


DRILL SETS 


Standard Fractional, Wire 
and Letter series drills 
conveniently packed in 
folding indexed cases 


“SS 
BLANK SETS 
Consist of uniformly hardened high speed steel drill and 
reamer blanks —precision ground to new close tolerances. 


Call your local distributor today —or write Ace 
direct for latest catalog and price information. 


ACE DRILL 


i” Adrian, Michigan 








ORIGINATORS OF ‘‘GROUNO-FROM-THE-SOLID” DRILLS 
Use Reader Service Card, CIRCLE 78 
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TILTON TNA 


Production 


tecting instruments in either pool. 
automatic 


Tie 
system, which 
has an analog-to-digital encoder, can 
be preset to automatically move the 
mast to any position in the pools. 


positioning 


The entire unit, weighing 30 tons 


moves over precision-machined rails 
made of Allegheny 
steel Types 310 and 405. All contact 
the rails, equipped with 
integral racks, have a 30-microineh fin- 


ish. 


Ludlum stainless 


surfaces on 


NEW DIMPLER OPERATES IN 
ONCE INACCESSIBLE AREAS 


A 6-lb two-stage portable dimpler is 
now operating in areas formerly inac- 
cessible to ram-coined dimpling equip- 
ment. Developed by the Boeing Aero- 
Space Div., the hydraulically operated 
dimpler has a tool steel 
stead of the conventional C-yoke. 


mandrel in- 


The 


Portable hydraulic dimpling machine 
eliminates need for removing airframe 
skins in final assembly or repair. 


mandrel, with a yield strength in excess 
of 230,000 withstands 


pressures of several tons. 


psi, forming 

A clamping assembly slips onto the 
mandrel inside of the work 
piece to be dimpled. The split-nut col- 
let chuck on the clamping assembly 


from the 


permits high-tensile loading by engag- 
ing shallow the mandrel. 
The unit produces a clamping force in 
one direction 


threads on 


and a forming force in 
the opposite direction. 

At Boeing, the tool has been used to 
form dimples for 2 to 14-inch-diam 
fasteners in 0.920 to 0.064-inch-thick 
2024-T4 aluminum alloy. 





for the 
HEART 


of your 
machine... 


a lamp 
with 
HEART! 


Sharp, clear lines, high intensity and 
even printing definition with a mini- 
mum of “drop-off” for a longer pe- 
riod of time! We’re talking about the 
QR Lamp ... the lamp with “heart” 

. . the lamp that never seems to give 
up. But these aren’t just words! QR 
backs this up with the longest guaran- 
tee of any quartz lamp in the field 
(130 days, 30 days of which are un- 
conditional, with the remainder pro- 
rated at 1% per calendar day). So, 
whether it’s a new or remanufactured 
lamp you desire, the word is “heart” 


. .. and the lamp is QR. 


QUOTATIONS GIVEN ON “REMANUFACTURE” OR 
NEW LAMPS FROM YOUR LOCAL DISTRIBUTOR, 
OR WRITE: 


QUARTZ RADIATION CORP 


54 SUMMER AVENUE e N.J 


Use Reader Service Card, CIRCLE 79 
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WE CLAIMED: OUTLASTS 3 
REGULAR BANDS! BUT YOU 
PROVED: THE NEW LENOX 
MASTER-BAND QUTLASTS 4 
OR MORE CARBON BLaDt 


Users of band-saw blades are switching to the new 
LENOX ALLOY STEEL MASTER-BAND. A proven 
cost saver, the MASTER-BAND lasts longer than regu- 
lar blades; enables you to cut many of the tougher steels 
on standard equipment. Performance reports from trial- 
order users across the nation prove that the MASTER- 
BAND, usable on both standard and automatic machines, 
is consistent, reliable, fatigue resistant, outlasting 4, or 
more, carbon bands. Widths are currently 34” and 1”— 
others being added. 





Prove MASTER-BAND performance to yourself. For 
a trial order, send us blade specs, machine make and 
model, diameters of materials cut. 


Reports from manufacturers of bear- 
ings and gears, machinery, and other 
metal products show that the MASTER- 
BAND is the answer for their specific 
applications. 


AMERICAN SAW & MFG. CO. 


SPRINGFIELD 1, MASSACHUSETTS, 
PLEASE FURNISH ALL INFORMATION REQUESTED 


COMPANY 
ADDRESS 


IMPORTANT! PLEASE COMPLETE 
MATERIALS AND SIZES CUT MOST 


Use Reader Service Card, CIRCLE 80 The Tool and Manufacturing Engineer 





oe PORCH S 
viewpoints 


. knurling 
To the Editor: 


Recent experiments conducted in our 
machine tool laboratory have provided 
a new approach to knurling operations. 
Because of the widespread interest in 
this machining operation, many readers 
of THE TOOL ENGINEER will be in- 
terested in our results. 

Generally, the explanation advanced 
for poor knurls-is that the knurling 
rolls are dull. By an analysis of the 
operation, it can readily be seen that 
dull rolls are not the cause of poor 
knurls. Knurling is essentially a swag- 
ing operation—not a cutting operation. 
Of more importance is the lathe setup, 
feeds employed and lubricant. 

In setup, it is important that the 
knuckle be centered so that equal force 
is applied to each roller. Faces of the 
rollers should be absolutely parallel to 
the workpiece axis. 

If knurling is to proceed from right 
to left, the rolls should be engaged 
about one inch from the starting point. 
[he carriage should then be cranked to 
the right to the position where the knurl 
is to be started. While moving the 
carriage rapidly, the operator should 
force the rolls deeper into the work. 

When correct depth has been reached, 
the feed should be engaged. Lubricant, 
of course, is mandatory. Feeds should 
range from 0.010 - 0.015 ipr for high- 
carbon steel to 0.012 - 0.030 ipr for 
low-carbon steel. Greater feeds should 
be used for softer materials. 

Speeds in surface feet per minute 
should run from 30 fpm for high-car- 
ben steel to 60 fpm for low-carbon 
steel. A 125 fpm 
should be used for nonferrous metals 


sur face speed of 


such as brass. 
Adherance to the procedure outlined 
should eliminate double-cut surfaces. 
E. W. Herman 


Purdue University 


. . » rehabilitation 
To the Editor: 


I have just had an opportunity to read 
your article, “ASTE Helps Prisoners,” 
in the January 1960 issue of THe Too. 
ENGINEER. ;: . . 

The story is worthy of a wide cir- 
culation, for it shows how citizens in 
the community can be of help in a most 
practical way in redirecting the lives 
of young people who have become in- 
volved in delinquencies. 


James V. Bennett 
U.S. Dept. of Justice 


September 1960 


. .. rotating tail stock 
To the Editor: 


This letter is written in the hope that 
the Editorial Staff or the Society mem- 
bership can assist me in locating manu- 
facturers of a certain type of machine. 
This machine is basically a _ single- 
spindle automatic screw machine with a 
special head on the tail stock. Bar stock 
is fed through the head by conventional 
feed fingers and is gripped by the 
chuck. The cross slide tools work on 
the piece. The stock is then fed fore- 
ward and goes into the special tail stock 
head. This head grips the work in a 
chuck and rotates it at a speed equal to 
that of the head stock. Because of this 
regripping of the work, it is possible to 
machine the cutoff end of the workpiece. 

I believe machines of this type were 
orginally developed to cut off rollers for 
roller bearings without leaving a tit on 
the cutoff end. However, I haven’t seen 
one for years and possibly they’re no 
longer manufactured. 

Your help will be appreciated. - 

W.J. Sorrow 
General Electric Co. 


The Editoria! Staff is unfamiliar with 
machines of this type. If any of our 
readers can help out, we'd like to hear 
from them. Ed. 


. « + surgical tooling 
To the Editor: 


I have been giving some thought to 
the problem of making the artery clamp 
described in your article “Tooling for 
the Handicapped” in the June issue. 
Here for worth, are 
several possible methods by which the 
clamp could be made. Each method has 
as its goal the making of a coining die 
which would be used to make the rows 
of teeth on the two halves. 

The first method of making the die 
would utilize a pantograph duplicating 
milling machine which would reproduce 
the teeth from a wood model. 

The second method would make use of 
an electrical-discharge machine to ma- 
chine the teeth. 

A third method involves making an 
impression which would then be used to 
cast or form the die. The impression 
could be made by using flat material 
and with a vertical mill and an index 
table machine the shape of the slots. 
This material would then be formed to 
the radius desired. Using hydraulic 
pressure to form it against a cavity may 
help to prevent deforming the slots. 
This impression could be used in several 
ways to make the die steel, one being to 
make it an investment casting. 


what they are 


Emerson Colopy 
Lockport, | oe 








ALLOY STEEL BAND SAW BLADE 





BEARING STEEL $2100 


TYPE OF MATERIAL CUT 


AUTOMATIC CUTOFF 


TYPE OF MACHINE 
3359 AVERAGE 
SQUARE INCHES OF CUTTING 
12'X1°X.O35K 6TH 


BLADE SPECIFICATIONS 


YES 


BLADE CUT BETTER & STRAIGHTER 


YE3 


STRONG WELD 


YEZ 


LASTED LONGER 


YF 


RECOMMEND ORDERING MORE 



































The Norma-Hoffmann Bearings Cor- 
poration of Stamford, Conn., reports 
that in trial-order tests the LENOX 
ALLOY STEEL MASTER-BAND 
saw blade cut more than 3000 square 
inches of steel on automatic equip- 
ment. As a result of these tests, the 
company, which manufactures pre- 
cision ball, roller, and thrust bearings, 
will use the MASTER-BAND for its 
production cutoff work. 


Users across the country report 
similar results on both standard and 
automatic machines. 


Machines for which the MASTER- 
BAND is designed include Johnson, 
Laidlaw, Marvel, Kalamazoo, DoAll, 
Napier, Grob, Wells, W. F. Wells, Mil- 
band-Thompson, and Peerless. 


AMERICAN SAW 
& MFG. COMPANY 
SPRINGFIELD 1, MASSACHUSETTS, U.S.A, 
Use Reader Service Card, CIRCLE 81 
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the complete line Ski\\fully made Butterfield 
spiral point taps cut smoothly and accurately, producing 
more components through longer service life. So it is 
with all other cutting tools in the complete line: hand 
taps, drills, reamers, dies, counterbores, cutters, end 
mills, hobs and carbide tools. Phone for quick deliveries 
or technical aid. Warehouses in Chicago, Detroit, Fort 
Worth, Los Angeles, New York and San Francisco. Call 
your Butterfield Distributor. 


BUTTERFIELD 


DIVISION, Union Twist Drill Company, Derby Line, Vt. 
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P - 


Use Reader Service Card, CIRCLE 82 The Tool and Manufacturing Engineer 


=a 





TOUS 


High-Speed Lathe 


Controls, feeds and speeds, and 
16-inch 


lathe are predicated on specialization. 


principles of design of this 


Designed specifically for high-speed 
turning, facing and boring operations, 
the machine has no gearbox or thread- 
Minimum skill and 
time are required 
finitely 


ing equipment. 
for operation. In- 
variable speeds and feeds are 
dial-controlled. Maximum speeds are 


4.4:1 


reduction available for heavier cuts at 


available to 2500 rpm, with a 


low speeds. Power feed to carriage and 
cross slide vary from 0.07¢ to 24 ipm. 


Feed per revolution can be varied from 
0.0001 to 0.488 inch. Specifications in- 
clude 1634-inch swing over ways; cen- 
ter distance of 30, 42 and 54 inches; 
standard spindle speeds of 50 to 1500 
rpm; and variable spindle motor speed 
of 6.5 hp, d-c. 
Barber-Colman Co., 


Circle 401 


Rockford, Ill. 


Induction Hardener 


Low or high-frequency operation is 
possible with the three-position work 
heat-treating unit. 
Equipped with a two-position low fre- 
quency of 450 kc, the single position 
higher frequency output is from 2 to 
7 mc. The machine has dual facilities 


station of this 


September 1960 


for oil and water quench mediums and 
can be used as a reservoir for either 
recirculating systems or 
The left side 


oil or water 
for drop quench systems. 


of the table is equipped with a pop-up 
spindle for rotating, raising or lowering 
the work in and out of the heating sec- 
tion, 

Induction Heating Corp., 181 Wythe 
Ave., Brooklyn 11. N. Y. Cirele 402 


Rotary Surface Grinder 


One setup handles rough and finish 
grinds of extra-large parts on this ver- 
tical rotary grinder that has a choice 
of 60 to 72-inch magnetic chucks. Ap- 
proximately 125 hp is applied through 
the spindle, giving higher productivity 


than is possible with less massive ma- 
chines. Parts can be machined with a 


hogging cut to within a few thou- 
sandths of final size, grinding with the 
leading edge of the tilted wheel to in- 
crease grain penetration, then finish- 
in the same setup with the 
wheels in the flat Grinding 
wheels are available in sizes of 32, 36 
and 42 inches. 


Mattison Machine Works, 
Ill. Cirele 403 


ground 
position, 


Rockford, 


Finishing Machine 


Flat work that is difficult to finish by 
hand can be easily done on this 12-inch 
flat finisher. The single or multihead 
machine, also available in 6, 8 and 10- 
inch models, does wet abrasive belt 
polishing and deburring of 
flat work such as sheets, bars, strips, 
plates and extrusions. Fea- 
tures of the machine include two-roll 


grinding, 
stamping, 


head design, air tensioning on head 
belts and conveyor belt, screw feed ad- 
justment for depth of cut graduated in 


0.001 inch and variable speed conveyor 
drive from 0 to 60 fpm. Permanent or 
variable density magentic platens and 
power elevation for each head are 
available as extra equipment. Tooling 
is reduced to a minimum through use 
of various types of conveyor belts, work 
hold-down rolls and magnetic platens. 
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ITS A 


FACT 


YOU CAN DO BETTER WITH 


ENGINEERED 
STAMPINGS 


Your stampings cost may often 
be cut simply by slight changes 
recommended by our engineer- 
ing staff... . Also, our engineers 
frequently show how secondary 
Operations can be minimized or 
eliminated entirely! And real 
Savings here are obvious... . 


Inform yourself! 


FOR MORE FACTS 


REQUEST OUR GRATIS 
ENGINEERING SERVICES 


YOU CAN 
DEPEND ON DE-STA-CO 


DETROIT STAMPING COMPANY 


350 MIOLAND AVENUE <a> 


DETROIT 3, MICHIGAN 


Use Reader Service Card, CIRCLE §3 
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Use of the simplifies 
changing from one job to another, min- 
imizing downtime and setup cost. 

Hammond Machinery Builders, Inc., 
1600 Douglas Ave., Kalamazoo, Mich. 
Circle 404 


components 


Paint, Filler Applier 


Model FPW-40 will apply paint and 
dial fillers to depressed numerals, let- 
ters and calibration markings, with 
subsequent wiping and polishing, at 


rates of 2000 pieces per hour. Loaded 
parts travel into the masking station 
for application of filler by automatic 
spray guns. The next station prewipes 
the filler while it is still wet, permit- 
ting an even flow into indentations and 
eliminating a powdery effect or caking. 
Parts are force-dried before indexing 
under the polishing head. Installation 
of the machine requires only connec- 
tion of exhaust facilities, compressed 
air and electric power source. 
Conforming Matrix Co., 381 Factories 


Bldg., Toledo 2, Ohio. Circle 405 


Spot Welder 


Especially suited for joining problems 
with electronic components such as sem- 
iconductors, printed circuit boards and 
foil-wound transistors and capacitors, 
this ultrasonic spot welder provides 
double welding capacity with no in- 
crease in generator input. A self-turn- 
ing circuit assures weld uniformity and 
minimizes need for operator skill by 
auotmatically adjusting welding fre- 
quency to optimum value for the mate- 
rials and thicknesses being joined. The 
welder can be used for joining similar 
or dissimilar metals of equal or differ 
ent thickness. Thickness of the top 


piece may be as much as 0.006 inch 
There is no limit on thickess of the 
bottom piece. The ultrasonic process 
produces negligible heat and requires 
only light clamping pressure. The joint 


is electrically conductive and mechan- 
ically stronger than the metals joined. 
The 100-watt generator operates on 50- 
60 cycle, 115 volt, a-c. 
is 40 ke. An automatic weld timer is 
variable between 0.1 and 5 seconds. 


Nominal output 


Operation is by foot or limit switch. 
The welding head is supplied for bench 
mounting or can be built into handling 
or assembly machinery. 

International Ultrasonics. Inc., 1697 
Elizabeth Ave., Rahway, N. J. Circle 
406 
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Portable Radiant Heater 


Metals such as titanium, magnesium, 
inconel and molybdenum and their al 
loys can be raised to forming tempera- 
tures at the location of the drop ham- 
mer or press when this portable heater 
is used. Use of the heater eliminates 
rejects that result when metal ductility 
is weakened through heat loss during 
transfer of blanks from remote ovens 


to forming facilities. The unit’s retract- 
able lamp head holds up to 99 infrared 
quartz bulbs and delivers temperatures 
up to 1500 F at the forming block, 
eliminating the need to heat soak 
blanks. Operated by remote cable con- 
trols, the lamp can be raised or low- 
ered, extended and retracted over the 
workpiece. 

The Electric Hotpack Co., Inc., 5026- 
A Cottman St., Philadelphia 35, Pa. 


Circle 407 
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Wash and Draw Furnace 


Small parts can be washed and drawn 
at a rate of 1000 parts per hour with 


this automatic, gas-fired furnace. The 


unit can process one basket of small 
tools or parts every 74% minutes—a 
total of eight baskets per hour. The 
furnace operates at a draw temperature 
of 800 F with a maximum temperature 
to 1200 F. Elevators and conveyors are 
automatic. Solution in the washer cir- 
culates at a rate of 100 gpm. 

The Waltz Furnace Co., 1901 Sym- 
, Cincinnati, Ohio. Circle 408 


mes St 


Hydraulic Hack Saw 


At speeds ranging from 35 to 165 
spm, this No. 18 hack saw cuts angles 


rt 


up to 45 deg without swinging the work. 
Pump of the low pressure hydraulic 
system operates only when housing is 
being raised to reload the machine. The 
blade frame is totally enclosed. Blade 
return relief is accomplished by raising 
only the saw frame, eliminating housing 
lift on every stroke. 

Armstrong-Blum Mfg. Co., 5700 W. 
Bloomingdale Ave., Chicago 39, II. 


Circle 409 
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Diamond Tool Lathe 


Turning capacity of a large size 
Bryant-Symons lathe is 1314 inches 
diam by 12 inches long. Facing capacity 
is 21 inches diam by 12 inches wide. 
Distance between centers is 27 inches. 
The machine is most frequently used 
for nonferrous metal machine compo- 
nents, but can be used for other metals. 
It can be used with diamond, ceramic 
or carbide tools and produces finishes 
of less than one microinch. Spindle 
speeds range from 300 to 1200 rpm, 
with automatic feeds of 0.0005 to 0.0025 
ipr. 

Milo Mfg. Co., 259 N. 
Elizabeth, N. J. Circle 410 


Broad St., 


Vibratory Finisher 


Controlled, positive elliptical move- 
ment of the work container provides 
rapid finishing without impingement 
damage to workpieces in this tub type 
vibratory finisher. Positive amplitude 
is variable from 0 to 4 inch, generated 
by mechanical cam action and easily 


adjusted without disassembly of the 
unit. Once adjusted, the amplitude does 
not vary. Frequency range of the mo- 
tor is 700 through 1800 cpm. The fin- 
isher is available in capacities of 1, 5 
and 10 cu ft, with larger sizes on special 
order. 

M-F Equipment Co., 410 Frelinghuy- 
sen Ave., Newark 12, N. J. Cirele 411 


Vertical Milling Machine 


Holding of the workpiece by bolt or 
clamp is eliminated by the built-in elec- 
tromagnetic table of ths vertical mill- 
ing machine. A d-c rectifier with man- 
ual reversing switch demagnitizes the 
table, workpiece and accummulated 
chips, making it easy to remove the 
work and keep the table clean. Auto- 
matic demagnitizing is available. The 
table has a 7 x 27-inch work surface 





ITS A 


FACT 


YOU CAN DO BETTER WITH 


AIR-OPERATED 
TOGGLE CLAMPS 


600-4000 Ibs. 
holding pressure 


300 to 900 lbs. 
clamping pressure 


De-Sta-Co air-operated clamps are 
built to give long, trouble-free 
service... hardened bushings and 
pivot rods are standard of the 
many quality features. 

Clamping and unclamping are 
both actuated by normal air line 
pressure of 90 Ibs. 

Whatever the use: Series, 
sequentially, simultaneously... 
or individually, De-Sta-Co air- 
Operated Toggle Clamps hold 
securely—speed production! 


FOR MORE FACTS 


WRITE FOR TEMPLATE 
SET AND CLAMP CATALOG 


YOU CAN 
DEPEND ON DE-STA- CO 


‘DETROIT STAMPING COMPANY. 


Use Reader Service Card, CIRCLE 84 
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a OPTICAL 
LEVELING KIT 


A New Approach to 
Industrial Leveling 


Almost any industrial leveling 
operation can be done faster and 
more accurately with optics. 
Among the major uses for optical 
leveling today are: 
e Foundation and bed plate 
leveling 
e Profiling 
e Differential leveling 
e Checking the movement or 
settling of heavy machinery 
The K&E Optical Leveling Kit 
contains all the elements 
required to initiate this better 
system right away in your plant. 
A comprehensive brochure 
describes the K&E kit, and how 
to use it. For your free copy 
return the coupon below. 


KEUFFEL & ESSER CO. 
Hoboken, N. J. Te-9 


‘a Please send me complete details on 
~ the new K&E Optical Leveling Kit 


‘= Would also like copy of new catalog 
describing full line of K&E Optical 
Tooling and Industrial Alignment 
Equipment. 
2046 
Name 


Title 

Company 

Street Address 

City_ — State 


Use Reader Service Card, CIRCLE 85 
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and 3 T-slots 6 inch wide and 2% 
inches apart. Longitudinal table travel 
is 16 inches, cross travel is 8 inches, 
vertical knee travel is 15 inches and 
vertical quill travel is 4 inches. Dis- 
tance from spindle nose to table is 
15%e inches. 

Hanchett Magna-Lock 
Rapids, Mich. Cirele 412 


Corp., Big 


High-Speed Stamping Press 


Capable of delivering over 600 spm, 
this 25-ton hydraulic press is designed 
for high-speed, progressive stamping 
operations. The vertical frame, four- 
column platen press is equipped with 
roll feed, stock oiler and variable speed 
straightener. The lead area between 
guideposts is 20 x 20 inches. Pressures, 
as well as number of ram strokes, can 
be changed while the press is operating. 


AN ADDED SERVICE TO 
ASTME MEMBERS 


$5.00 worth of coupons 
for $3.00 


Good for any Single Technical Paper 
of any year 





Each of the attached coupons can be redeemed 
for one (1) ASTME technical paper 
Total cost of Set of 10 Tickets, $3.00— 
Value $5.00 


ASTME MEMBERS ONLY 


This coupon is good fer ONE (1) 
TECHNICAL PAPER 
EXPIRES DECEMBER 29, 1961 


This coupon is good for ONE (1) 
TECHNICAL PAPER 
EXPIRES DECEMBER 29, i961 


This coupon is good fer ONE (1) 
TECHNICAL PAPER 
EXPIRES DECEMBER 29, 1961 


This coupon is good for ONE (1) 
TECHNICAL PAPER 
EXPIRES DECEMBER 29, 1961 


SAMPLE 
SAMPLE 


This coupon is goed for ONE (1) 
TECHNICAL PAPER 
EXPIRES DECEMBER 29, 1961 


This coupon is goed fer ONE (1) 
TECHNICAL PAPER 
EXPIRES DECEMBER 29, 1961 


This coupon is goed for ONE (1) 
TECHNICAL PAPER 
EXPIRES DECEMBER 29, 1961 


This coupon is good for ONE (1) 
TECHNICAL PAPER 
EXPIRES DECEMBER 29, 1961 


SAMPLE 
SAMPLE 


This coupon is geod fer ONE (1) 
TECHNICAL PAPER 
EXPIRES DECEMBER 29, 1961 


This coupon is geod fer ONE (1) 
TECHNICAL PAPER 
EXPIRES DECEMBER 29, 1961 














Clip, Fill-eut and MAIL TODAY —— 


; 


. sets Technical Pape 


g 


American Society of Tool and Manufacturing Engineers 


10700 Puritan Avenue, Detroit 38, Michigan 


Enclosed please find $...... 














To: PUBLICATION SALES DEPARTMENT 
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Feed control is servo sequenced to 
changes in ram stroke. The press has 
cam drives for work strokes of 14, %, 
34, 1, 114, 2 and 3 inches. Cams can 
be changed to provide special work 
strokes. Punch breakthrough is adjust- 
able and controlled without positive 
stops. 

Denison Engineering Div., American 
Brake Shoe Co., Columbus, Ohio. Cir- 
cle 413 


Vibratory Barrel 
Tumbling Machine 


Deburring, cleaning, descaling and 
other finishing operations can be done 
with this barrel tumbling machine pow- 
ered by electromagnetic vibration. Con- 
trolled, directional vibration keeps both 
parts and media working constantly and 


provides thorough working of remote or 
shielded areas. Amplitude of vibration 
is instantly variable while maintaining 
a frequency of 3600 vibrations per min- 
ute. These models of the machine have 
barrel capacities of 0.4, 1 or 6 cu ft 
respectively. Parts handling is reduced 
by a screen cover and hose connection 
for flushing out compounds and a screen 
trough to separate the parts and media. 

Syntron Co., 430 Lexington Ave., 


Homer City, Pa. Circle 414 
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Threading, Turning Lathe 


Single point carbide threading tools 
mounted on a cross slide that rests in 
a longitudinal slide are used in the 
Model FT-80 lathe. Both slides are 
supported by a saddle and carriage. 


September 1960 





item Grlel-mey a PERFECTION... 
with Long Life PRECISION 


Hanson-Whitney Gages measure up to the most 
exacting requirements with precision that assures 
positive thread gaging accuracy. Long-wearing 
qualities characterize the complete line. 


Also available is a complete line of Internal and 
External Thread Comparators of the same 
precise and reliable excellence. 


Standard sizes available from stock at leading 
Distributors. Write for the latest illustrated 
Gage Price List. 


ow Hanson-Whitney conan 


169 BARTHOLOMEW AVENUE ° HARTFORD 2, CONNECTICUT 


TAPS e« GAGES «+ COMPARATORS + HOBS «+ CUTTERS 
Use Reader Service Card, CIRCLE 87 





dependent, template-controlled tracing standard jaw, vertical flange jaw, chisel 
TOOLS of today cross slide is saddle-mounted. The trac- jaw and Vac-Hand—fit the manufac- 
ing or turning cycle is automatic and turers small, medium or large swinging 


allows for multiple tracing passes. arm. 
Gisholt Machine Co., 1245 E. Wash- Press Automation Systems.  Inc.. 
ington, Madison 10, Wis. Circle 415 25418 Ryan Rd., Warren, Mich. Circle 
416 
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Attached to the crown of a press and 
operating at speeds up to 40 spm on 
15-psi airline pressure, a swing arm Polishing Machine 
type unloader will remove stampings 
from presses. Electrically centrolled Shafts and rolls up to 32 inches in 
lool infeed and number of passes are by the press, the arm provides a verti- diameter and 72 inches in length can 
preset. Turning is accomplished from cal lift for stamping with a smooth, 
a separate turning saddle with its own nondipping unloading stroke. The un- 
ways and self-contained drive. An in- loader’s low-inertia jaw assemblies— 





be polished or buffed to a 2-microinch 
surface finish with this lathe type ma- 
chine. Spindle drive and work table 
speeds are variable. 

Acme Mfg. Co., 1400 E. Nine Mile 
Rd., Detroit 20, Mich. Circle 417 


Plastics Cutter 


os Pinch-roll take-off synchronized with 
ABOVE, TOP: 10T with stacker feed marks 3000 to 3600 ABOVE: Model 10T, Pneumark Bench Press with 10 the action of the cutting blade is a 
nomeplates per hour ton capacity, available os automated or hand fed i “ : ’ 

ABOVE, BOTTOM: 10T with dial feed marks 2400 to 3000 machine. Adoptable to o wide range of marking feature of the Model IV-S cutter for 
metal cops per hour opplications. use with extruded plastics, rubber and 


TAKE ANOTHER LOOK AT YOUR MARKING METHODS...YOU designed Series 200 Reeves aes 
CAN MODERNIZE FOR EFFICIENCY AND SAVINGS WITH GTS | ble speed motor that is synchronous 


to maintain the predetermined speed 
GTS Marking Machines, like the Model 10T illustrated, can match your despite voltage fluctuation. The pinch 
production rates. Automated units give you cost saving speed and job flow. rolls, driven from the regular cutter 
They can break up marking production bottlenecks and cut your direct motor through a variable speed trans- 
eae marking production cost. You can have mission to adjust length of cuts and 
flexibility, built-in, to mark more parts... 
do more marking on parts, with uniform 
easy-to-read impressions 

GTS Machines prolong marking tool 

life, lowering your tool costs. 
GTS experience can solve your marking 
problems. Let our Marking Engineers 
help you determine the best methods for you. 


1804 W. Belle Plaine, Chicago 13, Ill. 


IF IT'S WORTH MAKING, [T'S WORTH MARKING 
Use Reader Service Card, CIRCLE 88 
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through nonslip timing belts, can be 
used to replace the take-off unit on 
extruding machines, as well as to con- 
trol the feed to the cutter. The pinch- 
roll take-off is also available separately, 
without drive, for use in a variety of 
feeding or pulling operations. 

Foster & Allen, Inc., 26 Commerce 
St., Chatham, N. J. Circle 418 


Automatic Screw 
Feeder-Driver 


Adaptable to all standard pneumatic 
ind most electric screwdrivers, the JS- 
60 automatic screw feeder-driver is eas- 
ily portable and can be connected to 
iny adequate air line. It can be used 
with screws from No. 2 through No. 14 


HYDRAULIC 
DUAL RIVITOR 


With Increased 
Riveting Production * Quality « Versatility 





ind is convertible to drivers such as 


Satie: cleek: hake an elk Added recently to the versatile T-J line 
with any head style. The unit will feed of unit and production line riveting and 
ind drive preassembled fastener-washer clinching machines is the new Hydrau- 
ye lic Dual Rivitor. The Model HDR will set 
can Transportation Corp.. 1 Peekay Dr., two %” solid steel rivets at once with ad- 
Clifton, N. J. Cirele 419 justable spacing from 1%” to 18” maxi- 
mum, center to center, being fed from 
OBI P 10” hoppers. Operating cycle is approx- 
— imately .8 second, at 420 P.S.I. oil pres- 
ae ib nay bag psrngecr sure furnished from a hydraulic power 
illustrated. Others in the C-series have unit with maximum of 1000 P.S.I. out- 
— ue Pt put. For complete specifications write 
less deflection at full tonnage’ than to The Tomkins-Johnson Co. 2425 W. 
regener be 98g te i gs Michigan Ave., Jackson, Michigan for 
a ‘ae a pore ecto of Bulletin HDR-4-59. 
pieces between die grinds. The press 


provides high uniformity of front-to- For information 


back pressure for bottom forming and on other T-J T-J 


flattening work Bed opening, space be- Rivitors and TOMKINS-JOHNSON 


tween uprights and throat depth are all Clinchors write for RIVITORS AIR AND HYDRAULIC CYLINDERS .. CUTTERS... CLINCHORS 
larger than previous models. Crank- Bulletin No. 555. 
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To prevent corrosion and anchor paint on aluminum 


ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 SERVICE MEN « OVER 160 MATERIALS 


Protect aluminum at lowest unit cost 
with CHROMICOAT conversion coatings 


Oakite CHROMICOAT is an economy any way you look at 
it: on the basis of price alone . . . on solution make-up and 
“mileage”...on the way it blocks corrosion and forms 
a perfect anchor for paint to keep your customers sold 
and satisfied. 

This is a conversion coating you can depend on. Oakite 
ChromiCoat protects for hundreds of hours under the ordeal 
of salt-spray tests... and surpasses MIL-C-5541 specs several 
times over! 

And the Oakite process is simplicity itself. No control 
problem. A thin, golden, uniform coating every time. 

ChromiCoat is just one of a line of more than 30 Oakite 
materials designed especially for aluminum. There are etch 
and non-etch cleaners .. . barrel finishing compounds . . 
safe paint strippers . . . forming lubricants. 

For more information, ask your local Oakite man or 
write to Oakite Products, Inc., 45B Rector Street, New 


York 6, N. Y. 
it PAYS to ask Oakite 


OAKITE 


ee oe 
ears’ leadership in industrial cleaning 
Use Reader Service Card, CIRCLE 90 
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shaft diameters are from 25 to 30 per- 
cent greater at the crankpin. Slide ad- 
justment is longer, locking is easy and 
connection is strong. The portable in- 
clining mechanism of all presses in the 
line is of either worm gear or rachet 
type. Combined, compact controls pro- 
vide settings for continuous or single 
stroke operation. Air friction or me- 
chanical clutches are optional. 

E. W. Bliss Co., 1375 Raff Rd., SW.., 
Canton 10, Ohio. Circle 420 


Brazing Alloys 


Applications for a line of vacuum- 
melted, high strength, high temperature 
alloys include brazing of type 321, 347 
and other stainless steels as well as the 
super alloys such as René 41. Three 
types of alloys are available. The wide 
gap series can bridge joint clearances 
up to 4¢ inch, eliminating machining 
operations necessary to achieve the _ 
0.003-inch clearance normal for other 
types of alloys. The general purpose 
alloys are for high-temperature brazing 
and the third variety is for brazing 
metal honeycomb assemblies containing 
thin core material. Vacuum melting 
provides a cleaner alloy, essentially free 
from inclusions, impurities, oxides and 
absorbed gases. The process permits 
close composition control and prevents 
loss of essential alloying elements. 

Metallurgical Products Dept., Gen- 
eral Electric Co., Detroit 32, Mich. Cir- 
cle 421 
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> "“BUILDING 
| BLOCKS” 


for automatic riveting 


Model 56 


Milford’s Models 56 and 57 
offer unlimited flexibility 
in automatic assembly! 


Group these new “Building Blocks” to 
suit your production needs. Use them 
singly, in pairs, in threes, fours or even 
fives. Write for more information on 
multiple riveting, the newest answer to 
reducing assembly costs 


For more new ideas, tips and technical 
data on tubular rivets and rivet-setting 
machines, ask your Milford Representa- 
tive for a look at Milford’s new MANUAL 
OF MODERN RIVETING PRACTICE. 


MILFORD RIVET 
@& MACHINE co. 


MILFORD, CONNECTICUT ° HATBORO, PENNA. 
ELYRIA, OHIO « AURORA, ILL. » NORWALK, CALIF. 
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Lock-Out, Exhaust Valve 


Safety during repair, maintenance 
and shutdown periods can be increased 
on machines using compressed air by 
installation of this valve in the 
supply line leading to the machine 
Positioning is upstream of any operat- 
ing valve and normally the air flow 
is directly through it. When the lock- 
out and exhaust valve is shifted, air 
to the machine is shut off and the 
air downstream is exhausted into the 
atmosphere. The valve can then be 
locked in the closed position with 
padlock. If a closed-center valve is 
used in the circuit, compressed air can 
be trapped downstream of it. Addi- 
tional lock-out and exhaust valves 
should be installed on each outlet port 
of the closed center valve. 


air 


a 


The valve 
provides for isolation and inactivation 


of segments of air circuits, making a 
portion of the machine more safely 
available for servicing without interfer- 
ing with other parts of the circuit. The 
valve has one moving part, is dentented 
in the open position and designed for 
a minimum pressure stop. It is avail- 
able in four sizes for 24 to l-inch pipe. 
The area through the valve is greater 
than the interior of the standard pipe 
for which it is tapped 

Ross Operating Valve Co., 120 E. 
Golden Gate Ave., Detroit 3, Mich. 
Circle 422 
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Long Die Swaging 
Machine 


Tapers up to 10 inches long can be 
produced in a single pass on tubing up 





to 154 inches in diameter with this 
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Company Bas Pee 
superior twist dri 
for precision mass 
production use of z 
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Industry - We expec 
se fi 
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all industry soon. 

They will be worth 

waiting for| 
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model 344F machine. Longer tapers can 
be achieved through progressive die size 
Model 414F produce 


up to 15 inches long on tubing 


changes. will 
tapers 
up to 2\% inch diameter in a single pass 
it a production rate of approximately 
Both 


iccommodate welded and seamless 


six tapers per minute. machines 


will 


tubing of ferrous and nonferrous ma- 


terials, 
he Fenn Mfg. Co., Fenn 
Conn. Circle 42% 


Rd.. New- 


Seam Welder 


Suited for handling ring welding jobs 
diameter, this 
has an 


from %4 to 6 inches in 


wobble head welder automatic 
time out and wheel return with speed 


adjustable to 6 rpm. A ‘'4-hp motor 


a an 


drives the wobble head through the 
gear reducer with cam initiation of the 
weld timer. The illustrated is 
mounted on a press type welder with 
200 kva transformer and a 7-inch ad- 


unit 


¢ V40 Bond Too/ Room 


justable stroke cylinder. Typical uses 
for the wobble head unit include weld- 
ing of filler necks and large drains to 
tanks, exchange tubes to header plates 
and flanges to large diameter thin- 
walled tubing 

Welder 


Corp., 3520 Ibsen 


Ohio. Circle 424 


and Flexopress 


Ave.. 


ee 
Precision 


Cincinnati 9, 
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Drafting, Layout Aid 


Used to determine coordinate meas- 


urements, a computing aid provides a 
fast, accurate means for laying out bolt 
hole patterns, electrical connector pin 
locations, and other drafting or scribing 
jobs requiring circular point patterns 
The tool provides an instant reference 
for angular chord 
hole patterns, 


The X and Y 


3 to 50 equidistant points on a 


measurements, 


lengths, tangents and 


polygons. dimensions of 
{ ircle 
can be determined in two simple steps 
Normal errors that arise from locating 
each point are eliminated. 
Patterson-Harrison Instruments, P. O 
Box 784, Everman, Tex. Circle 425 





Whee/s cut coo/ and fast 








Milling Machine of the four milling heads is powered are electronically controlled and provide 
by a 100-hp motor and can operate an infinitely variable range of feeds 
Designed for machining large electri- with face milling cutters up to three from 1 to 50 ipm. The cutter can be 
cal components and steam turbine cas- ft in diam. Two side columns are each steered by remote contrel around any 
ings. this milling machine is 70 ft in 24 ft high and weigh 43 tons. The shape of workpiece, permitting con- 
tinuous metal removal and reducing 

machining time. 
Sykes Machine & Gear Corp... .744 
Broad St., Newark 2, N. J. Circle 426 


Square End Cylinders 


Double-acting pneumatic and hydrau- 
lic cylinders have full floating, two- 
stage cushions that provide smooth de- 
celeration of the piston. Cushions are 
fully adjustable, unlikely to be damaged 
by impurities in the working medium 
and provide rapid and smooth advance 
of the rod without use of ball checks. 
The cylinders are available in bore 
sizes of 144, 2, 2%, 344, 4, 5 and 6 
inches. Maximum air pressure is 250 
psi for all bores. Maximum oil pressures 
are 100 psi through 314-inch bore; 700 
psi through 5-inch bore; and 600 psi 
on the 6-inch bore. Cylinders for use 
length and weighs 450 tons. Maximum cross-slide carrying the two cutting with water can be supplied. All mount- 
size of the component which it can heads is 45 ft in length and weighs 40 ings of the 13 available styles are 
machine is 3514 x 12 x 91% ft. Each tons. Table and milling head traverses dimensionally interohangeable with 








V40 BOND WHEELS 


ARE AVAILABLE 


for all too/ room grinding operations 


Here’s a complete line of tool room wheels that will do a wide range 

of work on die steels and high speed tool steels. These wheels cut cool and fast. 
Heavy infeeds can be taken without burning the material. Their superior 
form-holding ability eliminates costly stops for dressing halfway through a job. Yet, 
when dressing between jobs, the special vitrified bond composition 

permits faster, easier dressing with substantial savings in time and abrasive. 

V40 bond tool room wheels are available as NATIONAL STANDARDS 

by Carborundum for simplified ordering and inventory control. Ask your local 
distributor for recommendations to meet your specific requirements. 

He carries a stock of many of these popular wheels for immediate delivery. 


CARBORUNDUM 
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standard JIC square end cylinders. On 
most models, the pipe port and cushion 
adjustment location may be customer- 
selected. Temperature range of ait 
models is to 212 F; of oil models, to 
250 F; and special-order cylinders will 
handle temperatures to 400 F. 

Mead Specialties Co., 4114 N. Knox 
Ave., Chicago 41, Ili. Circle 427 


Proximity Switch 


Applications for this proximity 
switch that performs like a standard 





Dies cost less to build, less to buy 
when you specify 


RING Punches and Dies 


Check your in-shop estimates. Then 
check Ring prices. Figure the extra 
savings in reduced die assembly time 
...and you will see how you can econo- 
mize with Ring, yet retain quality. 
RING or SOLID HEAD type punches 
in stock...round, oblong, square, rec- 
tangular, slug ejector, pilot, blank. All 
punch points ground to specified deci- 
mal sizes at no extra charge. Ring or 
press fit type dies from stock with hole 
sizes to proper clearance for the mate- 
rial to be punched. SPECIALS in choice 
of steels, to your specifications. 
WRITE Dept. E for New Catalog of 
headed and Ring punches and dies, 
ejector punches, shoulder and bevel 
quills, and stripper guide bushings. 


RING PUNCH & DIE DIVISION 


OF THE PRODUCTO MACHINE COMPANY 
JAMESTOWN, NEW YORK 


PRODUCTO 
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limit switch include machine beds and 
ways, air and hydraulic cylinder ends, 
checking devices, rotating cam timers 
and installation in die faces and fix- 
tures. The switch can be integrally 
mounted within or flush to the machine 
or device. It can be actuated by objects 
traveling either axially or tangentially. 
It can also be keyed to a selected con- 
tour or an oriented magnet as the actu- 
ating device, to permit switching across 
a larger gap without loss of reliability 


neon 5 


Phe switch has an OD of 134% inches 
and is 2% inches long. It has snap ac- 
tion and repeatability within 0.001 inch 
Differential between on and off position 
is approximately 0.008 inch. Coil spring 
loaded, the switch maintains high con- 
stant cannot dwell be- 
tween on and off position. 

Tann Controls Co., Div. of Tann 
Corp., 3750 E. Outer Drive, Detroit 34. 
Mich. Circle 428 


pressure and 


Turret Lathe Drill Speeder 


Operable with both ram and saddle 
type machines, this drill speeder has 
a tool steel capacity of Y%-inch drill, 
No. 2 Morse taper. The unit has four 
speeds with two optional combinations: 
340, 510, 625 and 945 rpm or 530, 865, 
1045 and 1615 rpm. The rear of the 
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body casting mounts directly to the 
turret face, with the flanged mounting 
providing high rigidity. The drill speed- 
er’s short overhang takes up 4% inches 
from the face of the turret to the end 
of the spindle. A swivel electrical con- 
nector permits the unit to rotate freely 
within the turret without tangling the 
lines. Model 3-201 uses a 34-hp, 3-phase. 
220/440-volt motor actuated by a foot 
switch. The unit fits the W&S No. 3 
turret lathe, 3EC, 4 and 16-inch EC; 
the Gisholt No. 3 and 4; and the J&L 
No. 3 and 4 with adapter. 

The Ward-Riddle Co., 241 Myrtle St., 
Ravenna, Ohio. Circle 429 


Tool Presetting Gage 


Compact circular type gage plates 
are supplied with from one to six holes. 
The six-hole plate is 11% inches in 
diameter. The units can replace present 
plates in the manufacturer’s tool con- 
trol systems or can be used for preset- 
ting tools where operations are limited 


and do not require use of tool control 
boards, Gages furnished with the plates 
have hardened interchangeable heads. 
They are made in bar-height, chamfer, 
flush-pin, and flush-pin-with-indicator 
styles. The last can provide an indica- 
tor range of from 0.055 to 1 inch. Gages 
provide for a presetting range of from 
3 to 21 inches. 

Seibert & Sons, Inc., Chenoa, IIl. 


Circle 430 


Motor Drive Unit 


Speeds of from 0 to 4000 rpm are 
available with this electronic motor 
drive unit. It can be stopped or reversed 


September 1960 


at any speed. A double shaft can be 
supplied to run the idler pulley and 
stand and lathe from the same motor. 
Units are available with 4 or %-hp mo- 
tors that operate at 110 volts, 60 cycles, 
1-phase a-c. The foot switch is included. 
Idler pulley and stand can be direction- 
ally adjusted as required and will fol- 
low travel of the tools being driven. 

F, W. Derbyshire, Inc., 157 High St., 
Waltham 54, Mass. Circle 431 
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DON’T KNOCK YOURSELF OUT 


WITH STICKY DIE SETS! 


ae 


Dieco Ball Bearing Die Sets take all the strain out of die making! 


NO PAIN...NO STRAIN...and it is extremely 
accurate! These precision die sets give 
you burr-free parts and longer produc- 
tion runs — thanks to their “negative 
clearance.” (Cutaway shows how ball- 
bearing bushing rides on the pin.) 


dieco 


Ws SCé IE SETS 


Try a Dieco ball-bearing die set on 
that next job; you will actually see the 
punch holder g-l-i-d-e on and off. Folks 
tell us working with Dieco is almost 
like taking a two-week vacation. It’s 
that easy. 

Management likes them, too. The 
pre-loaded bushing eliminates die 
shifting, protects the dies, and gives 
longer runs between grinds. These sets 
are assembled in the conventional 
way; pins are in the shoes. We will sell 
you complete sets, or just the compo- 
nents, so you can convert the friction 
bushing sets you now have. 


E.W. BLISS COMPANY 


DIE SUPPLY DIVISION 
1400 Brookpark Road 
Cleveland, Ohio 
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Tapping, Threading Tools 


Leadscrews or hydraulic and mechan- 
ical feeds on automatic screw machines, 
multiple-spindle drilling machines and 
turret lathes are eliminated by use of 
i line of compact tapping and threading 
tools. Free movement of each tool's 
ixial floating drive spindle allows taps 
ind dies to determine their own lead 
without machine or operator pressure 


ifter engaging the workpiece. 


Length 





of stroke is preset by the knurled cap. 


Instant re-engagement of the drive for 
retraction occurs when the 


spindle is reversed. 


Tapmatic Corp., 845 W. 16th St., 


Costa Mesa, Calif. Circle 432 


machine 
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Only a rich man can afford old-style chucks! 


(ole aat-1.<-mnalelal-3 


every time you 
chuck with 


Buck. gives you this..... 


Dead true precision... 0005” precision 
chucking duplicate parts ...ends need for collets 
... holds O.D. and 1.D. true...takes up wear... 
compensates for spindle run-out ...and there’s NO 
PRICE PREMIUM! 

If you haven’t yet put Buck Ajust-Tru® 
chucks to work in your plant there are big and 
profitable performance surprises ahead. Send for 
complete information. “It pays to chuck with Buck.” 


Makers of Scroll, Power, 
Dust Proof, Independent 
Chucks. 


BUCK TOOL COMPANY 


933 SCHIPPERS LANE @ KALAMAZOO, MICHIGAN 
Use Reader Service Card, CIRCLE 96 





Hydraulic Feed Unit 


Operating independently or in con- 
junction with other equipment such as 
clamps, indexing mechanisms and other 
feed units, this hydraulic feed unit sim- 
plifies control of complex machining op- 


erations. Pressure-compensated feed 


valves permit a flexible range of opera- 
tional cycles. Fine adjustment potential 
permits use of the attachment in ream- 
ing, counterboring, grooving, tapping 
and other applications requiring even 
feed. Drilling capacity in medium steel 
is %e-inch diam, with adjustable stroke 
up to 4 inches. Maximum speed is 3000 
rpm with a *4-hp motor. Maximum hy- 
draulic line pressure is 50 psi, with 
7000 Ibs of thrust for each 300 psi 
Standard equipment includes a %4-inch 
Multiple 


inside diam spindle nose 
head adapter is optional. 
Enterprise Machine-Parts Corp.. 2732 


Jerome St., Detroit 12, Mich. Circle 433 


Adjustable Boring Tool 


Available in 18 sizes for boring holes 
from 3 to 13'4 inches, a line of boring 
tools eliminates the need for different 
tools for roughing, semi-finishing and 


finishing operations. The tool carries 


three standard square cutters in a 
single indexable head that is mounted 
eccentrically on an arbor so that only 
one tool is in a cutting position and the 
other two are clear of the bore. Index- 
ing of one cutter to the next is done by 
loosening a clamping nut one half turn 
and rotating the head. This method 
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permits successive operations without 


interfering with the workpiece or re- 
moving the arbor from the machine (] 
spindle 
Davis Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. Cir- 
7 Will NI A E K S 


Disposable Carbide Inserts 








Cutters with standard throwaway 
carbide inserts are designed for use 
in mi¢rometer-adjustable tooling such 
is the manufacturer’s stub boring tool 


sets, stub and line bar multiple-cutte1 





GRINDING 


poring heads ind extension boring 
heads. The disposable insert culters are 
interchangeable with high-speed steel 
and carbide tipped cutters. In the 
latter, the cutter is adjustable in in- 
crements of 0.0001 inch with a direct- 

iding muicromete dial screw. For 
ough boring the cutter can be set 
with a gage and dial-adjusted for semi- 
finish boring 

Davis Div ridding & Lewis Ma- 
chine Tool Co ond d Lae Wis 
Circle 435 


Wheel Dressing Tool 


Turning of the entire tool from 0 to 
360 deg within a fixed shank is per 
mitted by this device designed to keep 


the diamond shar] provide constant 


TVRN- A-TOOL 


ARTHUR M. 
tension and eliminate wear at the bear- i y MATTIS(¢ YN 


ing surface. Tension can be increased 
by additional flaring of the tool at the 
end opposite the diamond. The device 


of Mattison Machine Works 


can be applied to all diamond tools 

styles with any size diamond or dia- 

monds ag J 

The Staset Co., Inc., 66 Franklin , FIRST IN A SERIES of joint seminars between D. A. Stuart 

Ave.. West Orange, N. J. Circle 436 ’ O}) i Oro wem Mlailic-te Mr: late Mant-lotallal-M cole) Mm elllilel-la-Melialelelialtcmal-\ eit] 
Continued on page 219) , iF. lor-melalaleliale mer ncepts and realistic economies of proper grinding 

fluid selection. Future seminars will investigate metal working 

ie cTalet-Me- Tale Mm datcii@mlalilel-laler-melameteheclatemilel(eMa-velilc-viil-1al Cm 
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pushe S _ Down in the shop. ... have you 
~ 

bho * put an ear to the “‘shwwish”’ of 

» 4 ‘ s y " . : iL 

1 Suet eSS sharp new grits cutting stock 

. after the dull ones broke loose 
_.. ’ 

~—~ ... thetcursed the rumble and. groan of the grinder when only minutes later the 

wheel loaded up? Time was when these real sounds too often meant premature 

wheel wear or lack of detergency in the grinding fluid. Older wheels simply 

couldn't make the heavy cuts, and the “‘witchcraft’’ of choosing cutting fluids 

baffled the experts. But now, wheel improvements and proper grinding’ 


fluid selection can make the big shwwzsh a steady sound of profitable 





stock removal on machines like Mattison’s new No. 60. 


Dae 


power, pressurey- ° —_ 
AND’ porosity on 


FOR Bofitable ia 
surface erindin g rA 






‘Grinding giants and cutting fluids are seminared 
by Mattison representatives, Stuart Division Manager 
etre George G. Spehn (kneeling), and Stuart Engineer 
on aie Ronald J. Foitl (second from right). 


Re 








- 


Russel Holm, sales engineer—bear down on 
wheels and ease up on costs. 


Mattison Machine Works, Rockford 
builder of surface grinders, is push- 
ing horsepower hard. Objective: to 
advance surface grinding for heavy 
stock removal, as well as for accu- 
rate finishing. Up to 125 hp is ap- 
plied to 20” wheels. High downfeed 
increases grain penetration and keeps 
wheels self-dressing. Results show 
high machine efficiency and low unit 
cost for pieceparts properly designed 
for the ““Mattison concept.” 


William C. Knapp, sales manager—pulling 
the belt into the work produces a finer finish. 


Grinding wheels are really 
throwaways 


As Arthur M. Mattison, chief engi- 
neer, points out: “Aluminum oxide 
wheels are a neat package of hard, 
self-sharpening tool bits in throw- 
away form. Their ability to stay 
sharp, even under extremely heavy 
cuts, eliminates a major cause of ma- 
chine downtinie. And, hard materials 
present no tool breakage problem.” 

Today’s hard wheels are right for 
the “Mattison concept.” Vitrified 
bonds are so improved that now you 
get economical breakdown rates 
under extremely heavy loads. Not 
only that, grits are available in in- 
dividually formed crystals (instead 
of pulverized particles). They frac- 
ture several times as they get dull 
instead of pulling out whole. Thus, 
wheels offer a greater number of 
sharp cutting edges which use new 
spindle power to penetrate deeply 
into most materials, without burning. 
Chip clearance still a problem 
Yet to be solved is the chip clear- 
ance problem. There isn’t enough 
space between grits. With heavy 
stock removal, chips tend to fill the 
voids in the wheel. Ratio of stock 
removal to wheel cost drops 


drastically as a result. 


How grinding fluids help 
Here’s where cutting fluids enter 


decisively into the economics of 


ne 


Productive lubrication seminar tua 


grinding. Proper balance of lubricity 
and detergency improves efficiency, 
wheel life, and surface finish. The 
right amount of lubricity, such as in 
Stuart’s Hi-D 106, produces full 
benefits from new abrasive grains 
which fracture and produce new 
cutting edges. Total lack of lubricity 
results in dulling and pulling out of 
the cutting edges before full value 
is received. 

Heavy stock removal demands a 
grinding fluid with high detergency 
and surface wetting ability. Limited 
chip clearance demands active flush- 
ing so chips do not clog voids and 
cause loading. 

Proper application 

is important 

The importance of directing a heavy 
volume of fluid to the point of con- 
tact bears continued attention. 


Arthur M. Mattison, chief engineer (left)— 
we lose flatness if the grinding fluid dries 
on the chuck. 


A case in point, cited by Mattison 
engineer, Russel Holm, is a difficult 
dise-grinding job—removing 5 cubic 
inches per minute from 1045 carbon 
steel saw guides. After holes were 
provided in the wheel to improve the 
flow of grinding fluid, it was possible 
to use a grade 4% times harder and 
boost stock removal. With cylinder 
wheels, the answer often is to pipe 
fluid through the center, or up through 
the work. 

more next page 


a 








William C. Knapp—some plants prefer to use 
solubles becau f cost, but their finishes 


€ 


Variation in water prevents 
universal grinding fluid 

With varying water conditions, it is 
not easy to formulate the “perfect 
\ fluid that leaves 


accuracy destroying deposits in the 


grinding fluid.” 


Midwest easily could produce foam- 
Rusting and lack of 


stability usually can be traced to 


ing in the East 


specific water conditions. As a result, 
variations in formulation often are 
required to compensate for water. 
Generally, it pays to lean toward 
high detergency when grinding large, 
uninterrupted surfaces for which a 


free cutting wheel is most important 


Linsly Brown, sales engineer—light oil is 
super for abrasive belts on aluminum 
water tends to drag 
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Abrasive belt grinding 

goes precision 

Nowhere in grinding is there so 
much technical change as in the abra- 
sive belt field. 


Linsly Brown, lives in a ground swell 


Mattison engineer, 
of new applications—and the high 
horsepower concept (they're using 
up to 150) is an important part of 
Mattison’s thinking on every job. 

Yes, power and rigidity are re- 
quired to get positive grain penetra- 
tion at belt speeds as high as 12,000 
ft per minute, holding thickness 
tolerances of +.001”. 


i 
Linsly Brown (left)—steel companies are 
using ThredKut 99 to produce #4 finish on 
stainless. 
Selection of grinding and 
polishing oils for 
abrasive belts 
Selection of grinding fluids gets all 
knotted up in belt costs, finish re- 
quirements, material specifications, 
Most 
of the grinding cost is in the belts, 


and methods of application 


and “‘wet”’ belts cost more than the 
“dry” paper type. So it is more 


economical to use oil-type grinding 


fluids than water-mix types—and in 
most cases, they produce better 
finishes. 

Straight oils usually work best with 
aluminum and stainless because 
bright, shiny finishes are required. 
For stainless sheet polishing, a sul- 
pho-chlorinated oil, such as Stuart’s 
ThredKut 99, has proved its super- 
iority. For aluminum, a light vis- 
cosity oil with fatty lubricity 
additive, such as SuperKool 201M, 
produces best over-all results. 

Methods available for application 
often make viscosity a selection 
factor. Generally, a heavy flow of 
oil is preferred. But, many jobs are 
performed successfully with spray 
lubrication or oil brushed on the 
work surface. 

(For more information or reprints 
of this seminar, write to our Tech- 
nical Service Department, located 


at the address below.) 


Mattison rotary—the new 125-hp Quick-Tilt 
machine increases production 50%, or more. 
Cutting fluid must clean the wheel. 


Productive Stat 


Lubrication 
SEMINAR 


SB. A. STUART OFLA. €O., LEM ET E E> 


2727 South Troy Street, Chicago 23, Ill. * Canadian D, A. Stuart Oil Co., Limited, 
P. O. Box 430, 43 Upton Road, Scarborough, Ontario, Canada 
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in this contour saw. The 24 x 28-inch 
TOOLS of today table is adjustable 10 deg left and 45 


deg right. Model 2600 accommodates 

blades with a maximum length of 18714 

Bar Stock Shear inches and minimum length of 180 

inches. Hardened blade guides are re- 

placeable and can be adjusted for 

blades from 46 to %-inch wide. Chips 

are removed from the work area by 
airstream. 

Peerless Machine Co., 160 Junction 


Ave., Racine, Wis. Circle 438 


Built in three capacities for shearing 
up to 1, 2 and 234-inch round bar stock 
or any standard shape within these di- 
mensions, this machine will cut bar 
lengths as short as % the diameter of 
the stock. Available with either hand 


Gaging Instrument 


matic sequence. When a measurement 

Speed of operation and improvement is made, the right-hand column shows 
of grinding accuracy to fine tolerances part size within the 18 thousandths 
can be achieved with this gage. The range and the left-hand column spreads 
instrument combines low amplification the final 2 thousandths over 4 inches. 
long gaging range with high amplifica- The Sheffield Corp., Dayton 1, Ohio. 
tion close tolerance inspection in auto- Circle 439 





This is another in a series featuring the views of owners of leading contract tool and die companies 


or automatic feed, the unit eliminates 
deburring and other secondary opera- 


tions, gives long performance runs on 


tooling, permits fast tool changes, and 


nti 
cuts high-alloy refractory metals as te 
easily as soft alloys such as brass and - 


iluminum 


Salem-Brosius, Inc., P. O. Box 2222, 
Pittsburgh 30, Pa. Circle 437 ‘ ¥ 


ed 
we - 


Contour Saw “NO LES 
_jinfinively variable speed drive trom | Seams too difficult for 
this remarkable new 
Moore No.3 Jig Borer” 


writes A. A. Zeise 
of Tool Products Company, Minneapolis, Minnesota 


“Our ability to offer the finest work on the best equipment has 
consistently rewarded us with gratifying success and steady growth 
during the past 13 years. With Moore equipment we have always 
yeen able to assure highest accuracy and top quality in our day- 
to-day toolroom work. 

“And now, with the recent addition of our Moore No. 3 Jig 
Borer, we are hitting a new high in precision—constantly achiev- 
ing tolerances of .000050 (50 millionths). Located in our tempera- 
ture controlled room, no task seems too difficult for this remarkable 
Moore machine.” 





You, too, will easily break the “tenth” barrier—boring, drill- 
ing, reaming and spotting holes in dies, jigs, and production 
parts—with the new Moore No. 3 Jig Borer. 

It offers more precise positioning tolerances ...all hardened, 
ground and lapped ways...no gibs...no overhang...improved 
drive...and a speed range of 60 to 2250 RPM. 

Write for illustrated brochure. Ask also for information on 
the new No. 3 Jig Grinder, which locates and grinds holes to 
less than a “tenth” how to produce tools, dies and 

precision parts the modern way 


MOORE SPECIAL TOOL COMPANY, INC. Lge 224 pages, 195 illustrations $5 im 


; : en Ss 6 cleewhere 
732 Union Avenue, Bridgeport 7, Connecticut t A., $6 elsewhere 


ADD eta) TO YOUR TOOLROOM 


JIG BORERS + JIGGRINDERS + PANTOGRAPH WHEEL DRESSERS + PRECISION ROTARY TABLES + HOLE LOCATION ACCESSORIES 
Use Reader Service Card, CIRCLE 101 
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HOLES, CONTOURS AND SURFACES, 


Moore's authoritative book, tells 
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Universal Bore Gage 


Bore, O-ring grooves, thread reliefs 
and undercuts can all be measured by 


wee. 
sam 
indicators attached to this holder. Ca- 
pacity of the gage is from 0.200 to 6 
inches 
Montgomery & Co., Inc., 401 Morris 
Ave., Springfield, N. J. Circle 440 





NOW... 


SMALLER 
CENTER DRILLS 
Sizes “O" and “OO” 


, 


< —_ 











IN STOCK 
ONLY AT W&S 

Special-tool quality 
at stock-tool prices 
Drills and countersinks (60°) 
Finest high-speed steel 
Thousands job-tested 
Immediate availability 


SPECIFICATIONS: 
Size | Body Dia. Drill Dia. | Drill Length} 0.A.L. 





Nylon-to-Metal Weld 


Bonding of nylon gears to metal 
shafts or the securing of threaded 
screws or rods in nylon and metal as- 
semblies can be accomplished with an 
epoxy paste that chemically unites with 
the metal surface to which it is applied. 
A separate solvent solution applied to 
the nylon part softens the surface and 
allows the nylon molecules to blend 
with the epoxy bonding agent as the 
latter hardens. The two materials, PA- 
749 and PA-708, are supplied in sep- 
arate containers, and the operation is 
performed at room temperature. 

Plastic Associates, 2900 S. 
Blvd., Laguna Beach, Calif. 
441 


Coast 
Circle 


Impact Wrench 


Rapid tightening of threaded fasten- 
ers to high torque can be accomplished 
with maximum operator comfort with 
this 414-lb, air-powered, reversible im- 
pact wrench. The 34 J, a 34-inch mod- 
el, has an impacting mechanism that 


provides three impacts per revolution 
and evenly distributes force over three 
surfaces. A step throttle provides con- 
trol for thread engagement. Motor 
noise is minimized by a built-in muf- 
fler and adjustable exhaust deflector. 
The 8-inch long unit has a 14-inch 
square drive and 2500 rpm free run- 
down speed. 

Buckeye Tools Corp., 5003 Spring- 
boro Pike, Dayton 1, Ohio. Circle 442 
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20 ,"" 1/32” 1/16” ly,” 
#00| 5/64” | 025” | 3/64” | 1%’ 


QUALITY THROUGH 
Cpecialized Experience 

















For ALL your small tool needs, write: 


WOODRUFF & STOKES CO. 


“Ay INCORPORATED 


Bidg. 32, 357 Lincoln Street, Hingham, Mass. 
Use Reader Service Card, CIRCLE 102 
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Solid-Head Boring Tools 


Designed for use in engine lathes, 
turret lathes, jig borers, automatics, 
boring heads and boring machines, a 
line of solid-head high-speed steel and 
carbide-tipped boring tools are avail- 
able in both standard and stubby mod- 
els. The tools have round shanks with 
ground parallel flats to provide three- 
point clamping. The four flats facilitate 


The 





NEW 
MECHANICAL 


3/8" SQUARE -15° SHEAR 


Crafts new #1005-9 Mechanical 
Tool Holders are ideal for Copper, 
Aluminum, Magnesium and 
Plastics. 

These heat-treated shanks are 
made to accommodate inexpensive 
triangular Carbide Inserts in- 
stantly indexable and easily re- 
placed with hex wrench, furnished. 
Now stocked in 5 styles, Right 
and Left Hand. 





#1005-3 R (R.H. Shown) 
#1005-3 L (L.H.) 





#1008-3 R (R.H. Shown) 
#1008-3 L (L.H.) 








#1009-3 R (R.H. Shown) 
#1009-3 L (L.H.) 


#1006-3 R (R.H. Shown) —- 


# 1006-3 L (L.H.) oo 


{ 


<< 


\ 


For More information write to: 


ARTHUR A. CRAFTS CO., INC. 


603 NEWBURY STREET 








#1007-3 R (R.H. Shown) 
#1007-3 L (L.H.) 





BOSTON 10, MASS. 


Use Reader Service Card, CIRCLE 103 
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Hydraulic Press bined with electrically operated ram 
control, this Model H-15-D hydraulic 

Equipped with a straightening table press has a 15-ton capacity. 
and variable ram pressure control com- Greenerd Arbor Press Co., Nashua, 


N. H. Circle 445 


Carbide Inserts 


Triangular carbide inserts with in- 
scribed circles of *$2, 4 and % inch 
are available in screw-on or clamp-on 
styles. Minimum bore diameter of the 
screw-on type is 1.50 inches and that 
of the clamp-on type is 4.01 inches. 
Twenty-one unit sizes are available in 
zero, positive or negative rake angles. 
All units are adjustable in increments 
of 0.0005 inch on bore diameter per 
graduation on mounting dial. 

sharpening by eliminating the need for Beaver Tool & Engineering Corp., 
special holding fixtures. Five shank 500 W. County Rd., Gaylord, Mich. 
sizes range from “, to 1 inch. Tools Circle 446 
may be purchased in sets or individu- 
ally 

Lido Tools, 843 W. 16th St.. Costa 
Mesa, Calif. Circle 443 
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Gun Drill Attachment 


High-speed gun drilling on No. 5 or 
larger ram type turret lathes can be 
done without an adapter with this Mod- 


TAPPING, 
REAMING 
and BORING 
MACHINE 


Available in any 
combination of One, Two, Three 


or Four Horizontal and 
One Vertical Power Unit WITH Baie eto areal ic 


THREE-WAY DRILLING Makes it possible to change over 
el 5-100 driller. With an adapter, it FIXTURE with Fixed and y rapidly from processing one part 
can be used with saddle type lathes. Seladie Brith Hoods . to another. Eliminates the need 
The %4-inch spindle bore accommodates aaa to process camera for costly special machines. 
drills from “46 to 54 inch. Twist drills, cases and cover = Makes it readily 
with or without oil holes, can also be a a —Z = adaptable to a wide 
used if their shanks are adapted to the Ete : = bos variety of produc- 
bore. Spindle speeds are 1748, 2450, . ' = tion jobs. 
3345 and 4600 rpm. Speeds to 6000 am 
rpm are available in a high-speed mod- 
el. Mounted on the turret face, the , Write for Bulletin 560 or visit Booth No. 621 
driller provides accuracy and rigidity at ASTME Tool Show, Detroit, April 21-28. 
even in indexing operations. Turret ro- 
tation is provided by a quick-discon- 
nect fe se on the drill te line. WISCONSIN DRILL HEAD co. 
Ward-Riddle Co., Ravenna, Ohio. 
Circle 444 





4985 NORTH 124TH STREET e BUTLER, WISCONSIN 
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Compact Mandrels 


; A 
Short and light, but with wide expan- 
sion, a line of mandrels includes type 


C. 0.0005-inch TIR: type SC, 0.0002- 








inch TIR; and type CMC, 0.0001-inch 
TIR. Ranging from % to 3'4 inch, the 
14 mandrels in the line have jaw bear- 
ings of from 1 to 2% inches. 

LeCount Tool Works, Inc., 38 Cody 
St.. West Hartford 10. Conn. Circle 447 


Turret Drilling Machine 


Many different operations can be 
performed at one work position with 
this hydraulic, 
six-spindle drilling machine. 


power-indexed turret, 


Drilling 





uracy, Stability, 


Wear 


Life 


These are qualities to look for in gage blocks—qualities you'll find 
finest by far in Ellstrom Chromium Plated Standards. Size, flatness, 
parallelism unconditionally guaranteed to closer specified millionths 
than any other blocks you can buy. Made only of time-tested materials 
fully certified for uniform hardness, absolute metallurgical stability. 
And gaging surfaces chromium plated by an exclusive Elistrom process 
to give you longer wearing millionths, lower gaging costs. Next time 
you buy gage blocks, be sure you get the very best—be sure to specify 


ELLSTROM CHROMIUM PLATED GAGE BLOCKS 


MANUFA t AN A 


“W" Working Accuracy: +.000008"/—.000000" 
Parallelism: .000004" / Flatness: .000004° 
“1” Inspection Accuracy: + .000004"/—.000000" 
Parallelism: .000003” / Flatness: .000003° 
“L” Laboratory Accuracy: +.000002” /—.000000" 
Parallelism: 000001" / Fiatness: .000001” 


IBRATED TO THE INTERNATIONAL INCH 


EXACTLY EQUAL TO 25.4 MILLIMETERS 


Above: Elistrom Rectangular Set 
No. 85-R. Left: Elistrom Square 
Set No. 81-SA, with accessories. 


New Catalog contains prices and 
specifications — send for it today! 


ELLSTROM STANDARDS DIVISION 
‘ DEARBORN GAGE COMPANY 


Originators of Chromium Plated Gage Blocks 


*Ellstrom 


Measuring in millionths f 


22038 Beech Street « Dearborn, Michigan 


for three generations 


Hjalmar Ellistrom (1863-1942)—He gave mankind the key 
to mass production of interchangeable parts. For it was 
he alone who conceived and produced the world’s first com- 
bination gage blocks—the first master reference standards 
accurate to the infinitesimal millionth part of an inch! 


Use Reader Service Card, CIRCLE 105 





capacity in mild steel is 114 inch. Al! 
spindles have automatic depth control, 
with a micrometer adjustment on the 
depth stops, and may be skip indexed. 
Infinitely variable feed rate is from 0 
to 120 ipm. Speeds, feeds, rapid ad- 
vance and tapping cycles can be pre- 
selected. Spindle speeds available are 


6 12. 
turret 


Pushbutton 


and turret clamping are auto- 


indexing of the 
matic. Turret spindle travel is 8 inch- 
es; rapid traverse rate is 240 ipm; and 
clearance from spindle to the 35 x 20- 
inch table is 8 to 35 inches. The ma- 
chine is available with numerical con 
trol and a two-axis positioning table 
indexed by eight-hole tape. A computer 
is not required for tape programming 

Avey Div., Motch & Merryweather 
Machinery Co., Box 1264, Cincinnati | 


Ohio. Circle 448 


Electronic Micrometer 


Automatic mil- 


measurements to 10 
be taken 
a remote position with this instrument 


The 


on the screw thread principle, exerts 


lionths of an inch can from 


micrometer head, which operates 


negligible pressure on the work. Meas- 
uring range is one inch. Digital read- 
out to 10 shown on a 
counter on the operator’s console. The 


millionths is 


head can be remotely zeroed in at any 
point within its measuring range. Heads 
may be used singly or in multiple. 

J. W. Dice Co., Englewood, N. J. 
Circle 477 
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Expanding Arbors 


Available in various sizes and lengths, 
a line of expanding arbors have split 
type sleeves with either in-line or stag- 
gered grooves filled with a plastic sub- 
stance that expands or contracts as the 


arbor is used. The plastic remains in- 
tact tor as long as the arbor is used, 
keeping splines, shafts and gears free 
of chips, grinding dust and dirt. The 
split ends expand independently of 
each other, up to 0.006 inch. 

LaSalle Machine Tool, Inc., 3840 E. 
Outer Drive, Detroit 34, Mich. Circle 
449 
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Four-Way Control Valve 


Solenoid operated, this four-way di- 
rectional control valve has a nominal 
rating of 8 gpm and can handle flows 
up to 12 gpm without malfunction. Sub- 


plates are furnished with “,-inch ports 


or Y-inch ports for larger flows. Max- 
imum recommended operating pressure 
is 3000 psi. The solenoids are rated 
for 115 volts. 50 or 60 cycle a-c service. 
The valve is also available with oil-im- 
mersed solenoids. 

Vickers Inc., Detroit 32, Mich. Circle 
450 


Preservative Paint 


Ordinary lacquer formerly used as 
an insulator in the electrolytic grinding 
process has been replaced by a pre- 
servative paint that provides a metallic 
finish for the company’s complete line 
of single-point carbide tools. Unlike 
lacquer, the paint does not have to be 
removed. It helps to conduct the cur- 
rent and improves the grinding process, 
making performance superior to that of 
unpainted tools. 

Super Tool Co., 21650 Hoover, Detroit 
13, Mich. Cirele 451 
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TEST 


CUSTOMIZED 


AIR 
HOIST 
ON 
10-DAY 
FREE 
TRIAL 


with absolutely 


AIR HOISTS 


no obligation 


Designed for 128 basic variations. A 10-day tool test will prove 
you cannot burn out or damage this hoist with an overload. 
Positive control from creep to full speed with safe lowering if air 
or brake fail. Explosion-proof model available. Mail coupon 
today to arrange a 10-day tool test. 


CORPORATION « Bedford, Ohio 
A Black & Decker subsidiary 


Chai? fraer Corporation, Dept. 15, Bedford, Ohio 


Gentlemen: I want to run a Master Power 10-Day Tool Test. I understand 
there is no obligation. 


[} Lam interested in Jmpact Wrenches I am interested in Percussion Tools 
|_} I am interested in Threaded Fasten-  {_| 1 am interested in Abrasive Tools 
ing Tools I am interested in Air Hoists 


Company.. 
Individual . 


Street 


Use Reader Service Card, CIRCLE 106 





AVA Te 


for more than 40 years VAN KEUREN has 
been known as the source of ‘Quality in Millionths’ 


presents a 
COMPLETE LINE of 


THREAD GAGES 


including Thread Plugs, Thread Rings and Truncated Setting 
Plugs. 


Conforming to H28 Screw Thread Standards, these gages are made 
under the most modern manufacturing and inspection facilities... 
eliminating all questions about size, lead, drunkenness, and angle. 


Exceptional surface finish and geometry; — pitch diameters 
checked with VK Calibrated Thread Measuring Wires . . . all 
combine to give unparalleled quality. Long gage life is assured. 


Send for new catalog 36B 


VK originated the reversible plain plug gage. 
Here’s another first, a new design in Reversible 
Thread Gages with these superior features: 
¢ Lapped center holes, both ends 

* Fit standard AGD handles 

* No bushing necessary 

¢ Center holes permit accurate lead check 

* Priced the same as ordinary Reversible Thread 
Gages 


[WAN KEUREN.. 


174 Waltham Street, Watertown 72, Mass. 
PRECISION MEASURING TOOLS 
. rated the world’s most accurate 


Plug Gages © Measuring Wires © Optical Flats and Light Wave Equipment ¢« Gage Blocks 
Precision Lapping Service and Parts 
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Spot Welder 


Air operated and water cooled, this 
No. 407 spot welding gun has a capac- 
ity of 14,000 amps. It has a 10-inch 


throat, with extension arms available 
up to 30 inches. 

Aro Spot Welder Div., Guthery Ma- 
chine Tool Corp., 38-31 Crescent St., 
Long Island City, L. I. Cirele 452 


Toolholder 


Designed fer use on the manufac- 
turer's second operation and chucking 
machines, this toolholder can also be 
used for holding boring tools on jig 


borers, screw machines and milling ma- 
chines. A taper screw acts as a wedge 
and flexes the body of the holder in 
relation to the shank, gives a clamping 
action that holds any setting, and can 
be turned in either direction to move 
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_from start 


{ 
... to finish 


ZS 


ROLL-FORMING 
EQUIPMENT 


Profits are available to you through the 
production of many shapes in metal... 
made with precision and economy on 


Yoder Cold Roll Forming Equipment. 


Produce tubular, ornamental or struc- 
tural shapes from a variety of metals 
in widths from a fraction of an inch 
up to 80 inches or more, and in stock 
up to 34” thick. Your investment is com- 
paratively modest, and with proven low 
operating costs, will give you one of the 
most profitable operations in your plant. 


Experienced Yoder engineers will, with- 
out obligation, study your annual metal 
forming requirements. Many times they 
can point out that the installation of 
roll forming equipment would—even if 
operated only intermittently —soon 
justify its initial cost. 


Send tociay for this compre- 
hensive, 88-page illustrated 
text. It fully describes Cold 
Roll Forming Equipment, 
processes and products. 


THE YODER COMPANY 
5525 Walworth Avenue * Cleveland 2, Ohio 


=— COLD ROLL 


(YODER mau 


MACHINES 
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the tool without backlash. Each of the 
dial’s 20 divisions indicates 50 thou- 
sandths of an inch. The holder accom- 
modates tools with round shanks of 
from ¥ to 34 inch. Boring capacity is 
114-inch diam. 

Hardinge Bros., Inc.., 
Circle 453 


Elmira, N. Y. 


Multiple Drill Head 


Speeds high enough for very small 
drills on center distances as small as 
3g inch can be provided with this mul- 
tiple dril! head. Designed for produc- 
tion of miniaturized parts, the head 
has speed ranges of 0 through 8000 
rpm. All spindles are ball 


bearing 


mounted, gears are case hardened, and 
0.001 inch. 
Maximum distance between centers is 
three inches. Maximum drill size is No. 
20. Case sizes available are two, three 
or four inches diam. Each drill head 
is designed and built to meet construc- 


hole center tolerances are + 


tion requirements. 
Metron Instrument Co., 432 Lincoln, 
Denver 3, Colo. Circle 454 
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Ultrasonic Cleaning System 





Available in both high and medium 
intensity models, the Sonogen Z clean- 
ing system has a lead zirconate titanate 
sandwich type transducer that operates 
at 25 kc. Tank capacities range from 
2 to 75 gal, consuming 150 to 2000 
watts. Operating as a full-wave system, 
it doubles the effective power output per 
unit area, permits higher cleaning 
speeds and provides higher cleaning effi- 
ciency. 

Branson Ultrasonic Corp., 40 Brown 
House Rd., Stamford, Conn. Circle 455 





When buying cutting 
tools insist on... 


OOD aN 
CAST ALLOY 
CUTTING TOOL SPECIALISTS 


umm UP TO 35% MORE PIECES PER 
GRIND... than other cast 
alloy tools 


oa eS 


DOUBLE CUTTING SPEED... 
over high speed steel tools 


CROBALT TOOLS WITHSTAND 
CHATTER, INTERRUPTED CUTS 
and HARD SPOTS... where 

carbide tools chip and break 


HIGH EFFICIENCY ON PRAC- 
TICALLY ALL TYPES OF 
MACHINING 


BNO SPECIAL TOOL GRINDING 
EQUIPMENT OR PROCEDURES 
NECESSARY 


EXCELLENT BRAZING 
CHARACTERISTICS 


fm LOW COST 
CONSISTENT HIGH QUALITY 


ALL INDUSTRIES 
CHOOSE CROBALT 


GET THE COMPLETE FACTS... 
SEND IN 
COUPON 


TODAY! 

SZ nay 
CROBALT, INC. | 

| 2800 S. State St. l 
Ann Arbor, Michigan 


| Gentlemen, please send your complete. catalog 
information on your line of standard and cus- 
] tom Crobalt cutting tools. 


| 
| Name_ Title. 











| Address 


| City. “a Zone 





|  _—_—— 


| (We have a special cutting tool requirement. | 
Attached are specifications for a prompt pro- | 
posal and quote. We understand that we are in 

| no way obligated. | 

= 





| 
l 
I 
I 
I Company —_ I 
| : 
l 
| 
| 
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: . = of optical viewers, surface comparators 
TOOLS of today ito and microscopes. Magnifications vary 
. Tru-Seal from 7x, with the small optical viewer 


to combinations of 10x. 20x. 40x and 


Adjustable Stroke | OL a ST" | 80x with the various microscopes. A 
C linders “ Adjusting Scr selection of reticles and measuring 
yi > 


A threaded adjusting screw that can 
be quickly sealed and unsealed with adjustment is available in all bore sizes 
a threaded fitting provides fast adjust- of the manufacturer’s air and hydraulic 
ment of cylinder strokes. Installed in cylinders. 
the cap end of the power cylinder, Miller Fluid Power Div., Flick-Reedy 
clockwise turning of the screw causes Corp., York and Thorndale Rds., Ben- 
it to enter the cylinder bore where it senville, Ill. Cirele 456 
acts as a stop to limit the stroke to 
the desired length. A_ straight-thread 
fitting seals the adjusting screw against Optical Aids Kit 
air or oil leakage from the cylinder and 
keeps it locked in position. Light to Of particular value for quality con- 
medium wrench torque will retighten trol and inspection work, this compact 
the fitting when the adjusting screw kit contains more than 20 optical units 
has been positioned. The cap end stroke that can be assembled into a variety 





scales ranging from divisions of 0.001 
inch to 0.005 inch is included. The in 
5 5 / struments are suitable for machine 


mounting as well as for bench inspec 


and still te aa ae 
going... 


N. Y. Circle 457 


Oil Film Bearings 


Design advantages of sleeve and ball 
bearings are combined in a line of 
bearings that have a base life of 20,000 
hours, a lifetime recirculatory oiling 
system, and a hydrodynamic oil film 
between inner race and bushing that 


with im l ro _ 7a @ supports the weight of the shaft. With 


At AVON Tube erro-Tic form rolls produced well over spec elemelelemiaen 


welded steel tubing on a job where tool steel formrolls ran only 1,000,000 ft 


FERRO-TIC (the only machinable carbide in existence) combines the fabricat- 
ing advantages of steel with the wear-resistance of carbide. In the annealed, 
completely dense state, FERRO-TIC can be machined with high-speed tools 
on conventional tool room equipment; thus, the need for costly diamond 
grinding is eliminated. Once hardened, by oil quenching from 1750°F, 
FERRO-TIC is extremely hard and wear-resistant. FERRO-TIC stock blanks 
can be fabricated into long-wearing components, using available tools and 
skills without delay! FERRO-TIC is ideal for: Blanking, Lamination, Deep 
Drawing and Heading Dies, Arbors, Core Rods, Wear Parts, etc. FERRO-TIC 
can be turned, drilled, milled, sawed, tapped. .. . 


= 


AGENTS THROUGHOUT THE U.S.A 
WRITE FOR ILLUSTRATED BULLETIN T-9 no metal-to-metal contact at any point, 
a the bearings are vibration and noise- 
Gites ast free, are resistant to humid and gritty 
cvien ot CHROMALLOY CORPORATION. —— | simosvieres and do nt Kak oll. Op 
134 Woodworth Avenue + Yonkers 2,N.Y. YOnkers 9-6767 200F. Bores oan once Os ones 
: CHROMALLOY DIVISION, WEST NYACK, NEW YORK Tann Bearing Co., Div. Tann Corp.. 
*Reg. U.S. Trade Mark CHROMIZING CORPORATION, LOS ANGELES, CALIFORNIA pene . - acy : 
**AVON Tube Div. PROPELLEX CHEMICAL DIVISION, EDWARDSVILLE, ILLINOIS 3750 E. Outer Dr., Detroit 34, Mich. 
HIGBIE Mfg. Co. ELYRIA FOUNDRY DIVISION, ELYRIA, OHIO Circle 458 
Use Reader Service Card, CIRCLE 110 
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Lathe Collet Chuck 


Illustrated with a set of “Ruhber- 
Flex” collets which it utilizes, the 
Model 50 chuck is designed to replace 
chucks using split steel collets. It has 
a nose type closure and a one-piece, 
high-impact handwheel made of phen- 
olic with a steel insert. The chuck pro- 
vides fast collet changing, capacity in- 


creases up to 42 percent, runout of no 


J 


U 


of 


more than 0.001 inch at the nose, a 
range of 0.100 inch, and bar capacity 
of from 0.100 to 1.063 inches. It pro- 
vides enough gripping power for heavy- 
duty cutting on light lathes. The spin- 
dle can be directly mounted without a 
threading adapter. 

The Jacobs Mfg. Co., West Hartford, 
Conn. Circle 459 
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Radial Drill 


Redesigned externally to increase 





durability and operator accuracy, this 
radial drill is available in 9-inch column 
heavy duty size with 3 and 4-inch arms; 


in ll-inch column heavy duty size with 
3, 4, 5, and 6-inch arms; and in 9-inch 
light duty column size with 3 and 4-inch 
arms. 

Morris Machine Tool Co., 2015 East- 
ern Ave., Cincinnati 2, Ohio. Circle 460 
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ALLEN is 


the dowel pin 


that gives 
you PLUSES ! 


Your ALLEN Industrial Distributor 
can show you a good many ways to use 
ALLEN Dowel Pins, in addition to 
conventional uses in tool and die work. 
You can use them as economical roller 
bearings, axles, precision plugs, hinge 
and wrist pins—and in many other 
ways. 


You can cut the cost of your product 
substantially, too— because your 
ALLEN Distributor can supply these 
strong, accurate, mirror-finished Dowel 
Pins in standard sizes right from stock. 


Made of special Allenoy steel; sur- 
face hardened to 62-64 Rockwell 
C; precision ground to .0001" with 
micro-inch finish of 6 RMS max. 
Check your Allen Handbook or 
Catalog for detailed specs and 
standard sizes, or write direct for 
samples and technical information. 


Genuine ALLEN products are available only through your 
ALLEN Distributor—he’s always ready, willing and able to 


give you prompt, practical service. 


ANNIVERSARY YEA 


ALLEN MANUFACTURING COMPANY 


HARTFORD 1, CONNECTICUT, U.S.A, 
Use Reader Service Card, CIRCLE 111 
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Stone Selection Kit 


Designed to facilitate rapid selection 
of suitable stones for bore sizing and 
finishing requirements in the 4g to 25¢- 
inch diam range, the LN-610 kit meets 
needs encountered in ordinary general 
machine shop and toolroom work. Plas- 

steel cabinet hold 
an assortment of 224 stones in 72 vari- 
and 


tic drawers in the 


ties of abrasives stone sizes for 


use in deburring, stock removal and 


finishing operations. Selection guides 
on the drawer fronts identify contents. 





LOCATION 


TOLERANCES 


OF .0004° 


with SPEEDGRIP 
expanding locators 


Gain accuracy—Save time— 
Avoid errors in loading or un- 
loading work from fixtures! 
Speedgrip expanding locators are 
guaranteed to repeat fixture loca- 


tion within .0004”. Nationally 
known customers find Speedgrip 
locators indispensable for holding 
required tolerances! Assures eas- 
ier loading and unloading of work. 





No. 0 Speedgrip Locator with 
cam lever actuation. With 
corresponding bushings, this 
locator will accommodate 
bores from 1/2” to 3/4” dia. 








No. 2 Locator with hand knob 
actuation. With expansible 
bushings, this locator can be 
used for bores from 1” to 2” dia. 











This No. 5 locator can be supplied for either wrench or 

draw bar actuation. Has precision ground pilot on under side 
of flange for mounting to fixture. With expansible bushings, 
this locator can accommodate bores ranging in size from 5” 
to 11” dia. Locators, with various means of actuation 

can accommodate bores, ranging from 3/8” to 11”. 


—_ Some Open Territory «+ 


FREE! 


Write for Bulletin 
No. 27 for full 
description and 
technical details. 


Dealer Inquiries Invited 


SPEEDGRIP CHUCK 


Division of ERNEST, HOLDEMAN & COLLET, INC. 
Elkhart, Indiana 


Use Reader Service Card, CIRCLE 112 
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All stones are code numbered for posi- 
tive identification. The top drawer, for 
utility use and storage of accessories, 
has a table of attainable finishes printed 
on the front. 

Sunnen 
chester Ave., St. 


461 


Co., 7910 Man- 
Louis 17, Mo. Circle 


Products 


Cutting Tool Gage 


Lathe type cutting tools can be set 
to a known amount above or below or 
the exact work centerline with this 
magnetic gage, accurate to within ten 
thousandths of an inch. An anvil in 
the forward edge of the gage assures 
exact machining at the desired point. 


A chart furnished with the tool trans- 
lates spirit level graduations into thou- 
sandths of an inch, either above or 
below the centerline as The 
gage can also be used for right angle 


desired. 


measurement and for leveling of equip- 
ment. 

Tru-Center Products Co., P. O. 
731, Decatur, Ill. Circle 462 


Box 


Air Draw Furnace 


Gas-fired or electrically heated, this 
convection furnace is désigned to meet 
severe operating conditions and provide 
accuracy in lower range heat treating. 
Specific applications are in tempering, 
drying, treatment 
and aging operations. One temperature 
range provides a maximum of 1350 F; 


annealing, solution 
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a maximum of 1700 F. Parts can be 
suspended, fixtured or placed in baskets 
for heat treating. Top loading allows 
easy access with an overhead crane and 
makes it possible to place, suspend and 
rapidly remove long shafts or heavy 
parts. 

Hevi-Duty Electric Co., Milwaukee 1, 
Wis. Circle 463 


Prehoned Disposable 
Inserts 


Mechanically prehoned inserts pro- 
vide edges of uniform radius that vary 
only in accordance with service specifi- 
cations. A medium radius is used for 
semifinishing and a heavier radius for 
roughing. Production tests indicate that 
prehoned inserts have about a 35 per- 
cent longer predictable tool life than 
unhoned inserts. Prehoning also allows 
use of harder and more durable grades. 

Metallurgical Products Dept., Gen- 
eral Electric Co., Detroit 32. Mich. Cir- 
cle 464 


OBI Press 


Single-geared, this mechanical press 
has a fully guided, large diameter, long 
barrel type adjusting screw and pneu- 


matically balanced slide. Formica-lined 


gibs and long gib ways maintain ac- 
curate alignment of the slide. Equipped 
with an air friction clutch and brake 
assembly, the press has a safety-locked 
electric pushbutton control. The clutch 
control has a four selector 
switch, 

Ferracute Machine 


N. J. Circle 465 


position 


Co., Bridgeton, 
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Boring Head 


Equipped with two calibrated dials, 
this holder provides boring accuracy 
within 50 millionths of an inch. The 
head is equipped with a micrometer 
dial that gives direct readings as the 


boring head is moved. The dial indica- 
tor reads the cutting tool movements 
and compensates for backlash, thread 
compression and other friction moving 
possibilities. The tool slide can be ad- 
justed from zero to one quarter inch 
off center. Models for 34-inch and 1%- 
inch tool shanks can be used in any 
vertical or horizontal boring and mill- 
ing machine or any type lathe. 

Bokum Tool Co., 14755 Wildemere, 
Detroit 21, Mich. Circle 466 





USE READER SERVICE CARD ON PAGE 
239 TO REQUEST ADDITIONAL TOOLS 
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(Half Actual Size) 











Hardened stainless steel precision scale* 


with each graduation numbered. 








Scale readings, projected through a 22- 
power lens system, show legibly on bright- 
ly illuminated dial. 








Operator reads table position direct from 
dial without troublesome calculations. 











New optical measuring instrument assures... 
high operating accuracy 
for new or used machine tools 


The new VERNAC Direct Reeding Optical Measuring Instrument 
eliminates the complexities of using end rods and gage blocks. Now, 
the longitudinal, lateral or vertical positioning of machine tool tables 
can be quickly and easily read direct to .0002”. Accuracy is not 
affected by the wear or stretch of table movement screws. The instru- 
ment itself has no moving parts which can impair accuracy. 

VERNAC instruments also up-grade machine tools to perform tasks 
beyond their original accuracy. For example, they can up-grade 
moderately priced milling machines to the accuracy of more expen- 
sive jig boring machines at a fraction of the latter’s cost. 


*The soale is a replica of a master certified by the U.S. National 
Bureau of Standards to .0001" maximum error over its entire length. 


VE 
SEND FOR FREE BULLETIN. Explains how the VERNAC enables you A” + RNAC 
to do more precise work on your present machine tools. f 


UNITED STATES 
AND FOREIGN 
PATENTS PENDING 


Designed and Manufactured by 


SIMPSON OPTICAL MANUFACTURING CO. 


3202-04 Carroll Ave., Chicago 24, Ill. 


of precision optics for scien- 


Manufacturers and designers 
tific equipment since 1926. 





Simpson Optical Manufacturing Company, 3202-04 Carroll Ave., Chicago 24 


Send me free literature describing the VERNAC Optical Measuring Instrument. 





Name 
Company 


Street Address 








City 
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Pancake Motor Base 


Low, sliding motor bases with a pro- 


4 . ; vision for rapid release of the adjust- 
Tapping Machine ; ’ a ing screw are designed for use in varia- 


ble-speed sheave installations where 
S t > S o . ° Tp 
elfcontained, this tapping unit can space is at a premium. The base can 
be mounted in any position. The ma 


} 


be quickly and easily moved to shorten 
hine uses one coarse pitch ground 


A | center-to-center distance and free V- 
thread lead serew and nut for pitch belts from the grooves for sheave ad 


change, producing accurate threads and inch rapid approach and two-inch lead justment. Height of the base is either 


providing economy of weat lapping screw travel. All movements are ad- 
pitch is changed by one gear at the justable and can be correlated for auto- 
back of the unit, rather than through matic operation. 

change of the lead screw and nut. Max Thriftmaster Products Corp., 1048 N 


imum stroke is five inches, with a three Plum St., Lancaster, Pa. Circle 467 





1%, or 114.5 inches, depending on 
HEART NEMA motor frame number. Amount 
of movement is either 41% or 6 inches. 
OF THAT Bases with nine-inch movement are 
available on special order. Top plate 
of the base is drilled to accommodate 
SPECIAL various combinations of NEMA motor 


frames. 

MACHINE T. B. Wood’s Sons Co.. 485 Stephens 
Ave.. SW.. Atlanta. Ga. Circle 468 

MACHINE TOOL 

OR CONVERSION 


Holder for Chipbreaker 


Fine adjustment of chipbreakers and 


SUPER PRECISION close control of chips in machining 
SPINDLES operations are possible with this tool- 
f holder. Wide-range chip control is pro- 


SLIDES, FEEDS AND TABLES by vided by screw adjustment to an in- 


CT NOAA finite number of chipbreaker plate 


Use the “building block"’ technique on that machine design 
problem. A Standard Super Precision Spindle PLUS the 
proper STANDARD slide, feed or swivel is truly “the heort™ 
of the special machine that will do your special job 
Standord Super Precision Spindles will m drill, bore or 
grind and Standard slides, feeds and swivels will take 
the spindle to the work, or vice versa, ACCURATELY A 
THOUSAND TIMES A THOUSAND TIMES! 





Send for Standard's complete new Spindle Catalog TODAY 

working drawings, specifications, complete technical 
data, on “building block” installations working all over 
America right now! 


t Wl PES 

SPINDLE DIVISION ad positions within the range. The adjust- 

‘ ing nut is readily accessible on top 

the STANDARD electrical tool CO. SOGts pace of the toolholder regardless of tool 


pes hong MACHINE TOOL cae } thipbreaker retai 
ot SUPER PRECISION SPINDLES AND MACHINE TOOLS EXPOSITION position and the chipbreaker retains 


MACHINE TOOL 


caTaLocs 2499 RIVER ROAD « CINCINNATI 4, OHIO CHICAGO its position while indexing or changing 


nee SEPT. 6-16 inserts. The 70 styles and sizes of the 

toolholder accommodate standard 

square and triangular inserts. 
Kennametal Inc., Latrobe, Pa. Circle 


Use Reader Service Card, CIRCLE 114 469 
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Power Tool Motor 


Applicable for use with woodworking 
masonry and metalworking power tools. 
this motor provides for 360-deg posi- 
tioning. The shaft centerline-to-base di- 
permitting close 


mension is 1°4 inches, 


cross slide, carriage and hexagon tur- 
ret. All 
line of tooling are available. 

Bardons & Oliver, W. 9th & Olive: 
\ves., Cleveland, Ohio. Circle 472 


attachments and a complete 





USE READER SERVICE CARD ON PAGE 
239 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Four-Way Valve 


Solenoid operated, this three-position 


30 con- 
stant horsepower, speed range of 50 to 


geared spindle speeds, up to 


1, spindle speed preselection and auto- four-way air valve can “inch” an air- 
Twelve 


provided for the 


matic spindle speed changes. actuated device to any desired position 


speed changes are 


and hold. It is available in either closed 





Available with 
114-hp ratings, the motors 


proximity to workpieces. 
1. | and 
200-percent 


provide capac itor-start 


torque 
Franklin Electric Co.. Ine 
Ind. Cirele 470 


Bluffton, 


Measuring Instrument 
Adapter 


Surface in the bottoms of holes as 
}.-inch ID can be measured 
depth ot l 


this adapter for an 


small as 


to a maximum inch with 


instrument tor meas- 
surface finish 


uring Removal of the 


motor drive tong irom the adapte! per- 
mits measurement of bottoms of holes. 
slots. counterbores or other below-sur- 


face areas, with an ID of 3 inches to a 


The BL- 


132 adapter can be used either for hand- 


maximum depth of 2 inches. 


held or motor-driven operation. Sur- 


face roughness measurement range is 

0 to 250 microinches 
Brush Instruments 

37th and Perkins 


Circle 471 


Div., Clevite 
( orp., Cleve land l I. 


Ohio. 


Ram Type Turret Lathe 


Three-inch. spindle capacity for 


heavy-duty bar work, five-inch capacity 


for light-duty bar work and 21-inch 
swing over the bed ways is provided by 


this lathe. The headstock provides 16 


September 1960 





New 


GREAVES 
2-XH Milling Machines 


The completely new 
GREAVES No. 2-XH Mill- 
ing Machine brings added 
versatility, increased oper- 
ational ease, and more 
power where it's needed 
most... at the cutter! 
It utilizes two motors, one 
for spindle drive; a sepa- 
rate motor for moving 
table, saddle and knee. 
Compare this and the other 
outstanding features of the 
new Greaves Mill. You'll 
see why Greaves is ‘The 
MOST Mill for the LEAST 
Money.” 
See them at Booth 1439 
Donovan Hall, 1960 


J. A. FAY & EGAN COMPANY 
2303 Eastern Avenue, Cincinnati 2, Ohio 


more 
power at 
the cutter! 


PLAIN AND 
UNIVERSAL 
LY @) 8) Bs) 


Wide range of speed/feed combinations 
for any type material, any type job. 


Heavy, internally ribbed column casting 
and heavy duty rectangular overarm for 
maximum rigidity. 


Large, heavy-duty knee, saddle and table 
provide accuracy for all types of milling. 


New 7'% HP spindle drive motor, with 
separate motor for movable components, 
provides extra power for heavy milling. 


Easy-to-reach controls. Handwheels and 
vertical crank disengage avtomatically 
when not in use. 


New rapid traverse lever within operating 
control area. 


Separate drive motor for table, saddle 
and knee provides more smooth balanced 
power at the cutter. 


Use Reader Service Card, CIRCLE 115 





base with a plug-in feature that allows 
the valve body to be removed without 
disturbing any electrical wiring. Con- 
nection is automatically made when 
body is reassembled. 

Mechanical Air Controls, Inc., 10030 
Capital Ave., Detroit 37, Mich. Circle 
473 a second trailing edge built into the 
full length of each tooth, increasing the 
over-all strength of each flute and re- 
sulting in faster and smoother stock re- 
moval. Chip-loading and buildup of 
edges is reduced. 

Grobet File Company of American, 


Inc., Carlstadt, N. J. Cirele 474 


Rotary Files 


Design of a line of tungsten carbide 
or open-center design. Both %-inch rotary files increases efficiency, life-span 
part size models, with built in manual and range of applications of the tools. 
operators, utilize a prewired body and Construction of the file teeth embodies 


Aluminum Oxide Abrasive 

Developed especially for stainless 
steel billet and slab grinding, an abra- 
sive for grinding wheel applications 


provides greatly increased metal re- 
moval per wheel, fast cutting rate, long 
wheel life and as much as 40 percent 
reduction of total cost per pound of 





metal removed. 
Norton Co., Worcester 6, Mass. 
Circle 475 


Drills for Hardened Steel 


Generating intense heat, which is 
confined to a small area adjacent to the 
hole, a line of drills for hardened steel 
anneal the material at the drill point 
area as heavy pressure is applied. The 
drills themselves have high red-heat 


The UNITRON Model TM is more than 
just a measuring microscope. It is the 
only instrument which combines in one 
stand a completely equipped tool- 
makers microscope for precise measure- 
ments — LENGTH, WIDTH and DEPTH, 
and a metallurgical microscope for 
examining the structure of polished 
metal samples under high magnification. 


NOTE THESE QUALITY OPTICAL & MECHANICAL FEATURES 


Objectives: achromatic, coated, 3X, MIOX, M40X. @ Combination Stage: rectangular ball bearing with 


. i linear measurements to 0.0001” and rotary measure- 
Eyepiece: coated Kel 0X with crosshair. ments to 5’ with vernier. (Metric model available on 
Magnifications: 30X, 100X, 400X; up to 2000X special order.) 


with accessories. Depth Indicator: measures in units of 0.0001” by 
Focusing: Both dual control rack and pinion coarse “optical contact’ with specimen. 


and micrometer-screw type fine adjustments. Body Projection Screen: available os accessory for 
has locking device. optical comparison. 


Three liluminators: sub-stage, surface and vertical, Eyepiece Turret: available as accessory for meas- 
have variable intensity. uring surfaces, radii, thread pitch etc. 


hardness and are not affected by the 
intense heat except for a slight round- 
ing-over of the point, which helps the 
heat generation. The drills can be suc- 
cessfully used on 51 Re steels, manga- 
nese steels and similar work-hardening 


CNNSS COVER |] Please rush to me, UNITRON’s Microscope Catalog. 11-G i metals, but are not recommended for 
a 10-Day trial of a TM in your plant + Name iba use on materials that are naturally 


without t ligation. 
ithout any cost or obligation , ae —_ a I hard and cannot be annealed. 


State , The DoAll Co., Des Plaines, Ill. Cir- 


In fitted hardwood cabinet 





ay ~ ‘ 
THE TREND IS TO UNITRON a eR PR RRO cle 476 
Use Reader Service Card, CIRCLE 116 
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, who's 
meeting 


and where 


Sept. 6-16. NMTBA. Machine Tool 
Exposition. International Amphitheater, 
Chicago, Ill. 


Sept. 6-16. PropuctTion ENGINEERING 
Suow. Navy Pier, Chicago, Ill. Infor- 
mation available from Clapp & Poliak, 
Inc., 341 Madison Ave., New York 17, 
N. Y. 


Sept. 7-9. ASME. Joint Automatic 
Control conference. M.1.T., Cambridge 
39, Mass. 


Sept. 7-15. Seconp CoLiseuM MACHIN- 
ERY SHOw. Coliseum, Chicago, III. 


Sept. 11-14. MHI. Joint industry fall 
meetings. The Cavalier Club, Virginia 
Beach, Va. 


Sept. 11-20. European Macuine Too. 
Suow. Fairgrounds, Hanover, West 
Germany. Information available from 
the German American Chamber of 
Commerce, 666 Fifth Ave., New York 
19, N. Y. 


Sept. 14-15. Fourth annual military- 
industrial Electronic Test Equipment 
symposium. Museum of Science and 
Industry, Chicago 16, Ill. Information 
available from Robert Brausch, Armour 
Research Foundation, 10 W. 35th St., 
Chicago 16, II. 


Sept. 15-16. ASME. Engineering Man- 
agement conference. Morrison Hotel, 
Chicago, II. 


Sept. 19-20. SFSA. Fall meeting. The 
Homestead, Hot Springs, Va. 


Sept. 21-23. ASME-AIEE. Power con- 
ference. Bellevue-Stratford Hotel, Phil- 
adelphia, Pa. 


Sept. 26-28. Sranparps ENGINEERS 
Society. Ninth annual meeting. Hilton 
Hotel, Pittsburgh, Pa. 


Sept. 26-29. American WeLpinc So- 
cieTY. National fall meeting. Hotel 
Penn-Sheraton, Pittsburgh, Pa. 


Sept. 26-30. INstruMENT SOCIETY OF 
America. Fall Instrument-Automation 
conference and exhibit and 15th annual 
meeting. Coliseum, New York, N. Y. 


Sept. 27-28. NSMPA. Executive semi- 
nar. St. Clair Inn, St. Clair, Mich. 


September 1960 


Are*you designing to series 60 standards? If so, specify Bristol. 
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~ This DOUBLE-DIAMOND knurl 
marks the BRISTOL “Series 60” 


Socket Screw Division 
Waterbury 20, Conn. 


Use Reader Service Card, CIRCLE 117 
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PLA-CHEK GAGES 


In thousands of installations on innumerable jobs 
PLA-CHEK Gages are daily proving their time- 
saving and money-saving advantages, both at the 
surface plate and the machine. Extremely easy to 
operate—and fast, too,—PLA-CHEK Gages cut 
inspection time from minutes to seconds with no 
loss of accuracy. No auxiliary gage blocks are 
necessary. PLA-CHEK’S measuring bar is made of 
deep-frozen, strain-free alloy steel. Steps on the 
bar are exactly 1” apart. Because of its one-piece 
construction, steps cannot change or separate 
with age. Adjustment of the bar is by the microme- 
ter thimble at top. Since it is not necessary to 
touch the measuring bar, body heat cannot affect 
it. All reference surfaces are ground and lapped 
to extremely close tolerances. Precision-made 
risers, which give PLA-CHEK even more scope 
and are engineered as accurately as the gages 
themselves, are available for all models. 





COMPLETE RANGE OF SIZES 


PLA-CHEK Gages are available in a full range 
of sizes to meet every inspection or surface plate 
layout requirement. Models are: The easily 
portable 6", 12” and 18” sizes, each guaranteed 
accurate throughout its entire range to .00005"; 
the 24” guaranteed to .0001” over its entire 
range; and the 36” and 48” sizes guaranteed 
accurate to .0OO1L” in any 24” length or .0002” 
over their entire range. 








THREAD PLUG GAGES 


Full length of gaging member is avail- 
able for inspection. Worn or damaged 
end may be reversed in collet. Avail- 
able in a full range of sizes. 


THREAD RING GAGES 
Manufactured of the finest alloy steel, 


If it’s precision you want—guaranteed 
precision—you've come to the right place 
when you specify Cadillac Gages and 
Measuring Instruments. For Cadillac is 
a name built over the years on accuracy, 
precision, quality, long instrument life, 
value and economy. 


From the famous PLA-CHEK Gages, 
now proved in hundreds of plants 
throughout industry, through the com- 
plete line of Thread Ring, Thread Plug, 
Cylindrical Ring, Cylindrical Plug, Pipe 
Thread and Concentricity Gages, neither 
accuracy nor quality is ever sacrificed. 


If your operations require really close 
tolerances, specify Cadillac Gages .. . 
and get guaranteed accuracy. 


CYLINDRICAL RING GAGES 


Deep frozen for stability and long life, 
Cadillac Cylindrical Ring Gages re- 
produce assembly conditions exactly. 


CYLINDRICAL PLUG GAGES 
Available in a full range of sizes, 
these cylindrical plug gages provide 
unconditionally guaranteed accuracy. 


GAGE COMPANY 


P.O. BOX 3806 DETROIT 5, MICHIGAN 


Use Reader Service Card, CIRCLE 118 
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’ 
s rOPPING VIBRATION, shock and noise 
transmission through use of steel spring 
machinery mountings is discussed in 
bulletin K3C. The Krofund Co. (Circle 
401) .. . Detailed information on cylin- 
drical roller thrust bearings is pre- 
sented in 28-page catalog PT-659. Roll- 
way Bearing Co. (Circle 402)... A 
number of products for the toolroom are 
described in a 4page bulletin. The 
Producto Machine Co. (Circle 403) eee 
Catalog No. 60 is a detailed, 68-page 
presentation ol the manufacturer’s tools. 
Chic ago-l atrobe. Circle 404) woe 
panding arbors are described in catalog 
sheet No. 120. LaSalle Machine Tool, 
Inc. (Circle 405) Twelve-page 
technical bulletin B-46 covers the balliz- 
ing process for hole sizing and finishing. 
Industrial Techtonics, Inc. (Circle 
406) .. . A cold metal forming machine 
is described and illustrated in bulletin 
C-155. Curvit Div., Maclodyne Corp. 
(Circle 407) . . 


tions of 


Complete specifica- 
a line of electrolytic supply 
units are presented in bulletin No, 125. 
Anocut Engineering Co. (Cirele 408) 
“A New A pproa h to Leveling” con- 
tains data on industrial alignment prob- 
lems and solutions and product data 
on a leveling kit, component parts and 
accessories. Optics and Metrology Div., 
Keuffel & Esser Co. (Cirele 409)... 
Case Study Portfolio No. 1 shows a 
variety of applic ations of steel bars in 
metalworking machinery and equipment 
parts. La Salle Steel Co. (Circle 410) 
. . Gas-combustions and control equip- 
ment is presented in an eight-page cata- 
log. Bryant Industrial Products Corp. 


(Circle 411) 


Automation & Mechanization 


\utomation components and assembly 
machines are illustrated and their spe- 
cial purposes explained in 46-page cata- 
log 60. Precision Detroit Co. (Circle 
412)... 


application information and design de- 


. Six-page bulletin 577 covers 


velopments on photoelectric eyes. Pho- 
tomation, Inc. (Circle 413) ... A 22- 
page, pocket-size glossary, “Do You 
Talk ‘Computerese?’,” is designed to 
make computer language intelligible to 
the layman. Minneapolis-Honeywell 


Regulator Co. (Circle 414) .. . “Break- 
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re (= 


baslachnelas 


for free booklets and cata'ogs—use request card, page 239 


ing the Cost Barrier with Electronic 
Automation” is an illustrated booklet 
emphasizing the wide range of cost re- 
ducing applications of electronics. 
Strand Engineering Corp. (Circle 415) 
. “Show Case of Numerical Control” 
presents point-to-point numerically con- 
trolled positioning equipment. Pratt & 
Whitney. (Circle 416) . . . An illus- 
trated specifications catalog covers a 
line of air control valves. Hoffman- 
Odom Co. (Cirele 417) . . . Bulletin 
91024 describes and illustrates 2, 3 and 
1-way electrically operated valves. Air- 
matic Valve Co. (Circle 418) 
Thirty-two page bulletin 27B provides a 
variety of specific information on a 
proximity die saver switch. Robotron 
(Circle 419) . . . “Uses Un- 
limited,” Vol. 12, No. 1, includes infor- 
mation on a number of switches and 
their applications. Micro Switch Div., 
Minneapolis-Honeywell Regulator Co. 
(Circle 420) . . . Metal chip handling 
systems are described in 12-page book 
2926. Link Belt Co. (Circle 421)... 


Catalog 605 covers a line of vibratory 


Corp. 


materials handling equipment, vibrating 
parts handling equipment, other equip- 
ment and tools. Syntron Co. (Circle 
422) 


Boring, Drilling & Tapping 

“Harper Thread Guide” is a 16-page 
illustrated booklet offering a basic intro- 
duction to varied types of threads. 
H. M. Harper Co. (Circle 423)... 
Bulletin No. 110 covers the problems of 
precision hole depth control. Wohlnip 


Products, Inc. (Circle 424) 
Casting & Molding 


Form No, C-8 describes and illustrates 
the carbon dioxide foundry process for 
producing castings to critical tolerances. 
Cardox Div., Chemetron Corp. (Circle 
425) ... A casting technique is de- 
scribed and illustrated in a brochure 
titled, “The Shaw Process—Precision 
Ceramic Casting in the Foundry and 
Tool-making Industries.” Shaw Process 
Development Corp. (Circle 426)... 
A castable form of ceramic fiber, FC-25, 
is described in Fiberfrax technical data 
sheet. Ceramic Fiber Project, Research 
& Development Div., The Carborundum 


Co. (Circle 427) 


Electric Motors, 
Controls & Drives 


Bulletin 605 provides detailed informa- 
tion about the type PES photoelectric 
scanner relay. Farmer Electric Prod- 
ucts Co., Inc. (Circle 428) . . . Electro- 
mechanical control systems and com- 
ponents for use on a wide variety of 
production machinery are described in 
six-page bulletin EE-1008. Electronic 
Div., Seneca Falls Machine Co. (Circle 
429) . . . Fourteen-page bulletin No 
GEC-1049 is a selection, application and 
buying guide for single and three-phase 
induction motors from 34 to 150 hp. 
General Electric Co. (Circle 430)... 
Technical data sheets No. 3120 and No. 
3140 detail model 368 and medel 488 
permanent magnet printed d-c servo mo- 
tors. Photocircuits Corp. (Circle 431) 
..- Bulletin No. 101 describes the opera- 
tion and performance of adjustable 
speed drives ranging in size from 34 to 4 
hp. The Louis Allis Co. (Cirele 432). . . 
Bulletin M220 details design features 
and performance advantages of R/M 
CX molded V-belts. Manhattan Rubber 
Div., Raybestos-Manhattan, Inc. (Cir- 
cle 433) . . . Engineering catalog HGB 
illustrates and describes a line of en- 
closed worm gear drives and includes 
simplified selection procedures and rat- 
ing tables. Foote Bros. Gear and Ma- 
chine Corp. (Circle 434) .. Two- 
page data sheet describes an electronic 
adjustment device to reduce wheel wear. 
achieve uniform finishes and avoid high 
compound costs. Packer Machine Co. 
(Circle 435) . Book 2824, “Worm 
Gear Speed Reducers,” is a 66-page in- 
troduction of a new line of fan-cooled 
worm gear speed reducers in 25 types 
and more than 135 sizes. Link-Belt Co. 
(Circle 436) 


Fastening & Joining 

Brochure 2-1424 gives specifications on 
a method of obtaining load bearing 
threads for later bolt or screw fastening 
in thick or thin ductile sheet metal with 
the P37 P-nut. Hi-Shear Rivet Tool Co. 
(Circle 437) . . . Review of the relative 
economics of set screw installations by 
several methods is featured in four-page 
bulletin 2302. Standard Pressed Steel 


Co. (Circle 438) . . . Various types and 
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Trade Literature 


applications of flash-butt welders are 
illustrated and described in bulletin No. 
7-213A. Taylor Winfield Corp. (Circle 
439) .. . “Brazing News No. 83” points 
up the freedom, flexibility, facility and 
function of the process. Hardy & Har- 
man (Circle 440) . . . Form 300D de- 
scribes a spray welding unit and out- 
lines the process. Wall Colmonoy Corp. 
(Circle 441) . . . Bulletin No. 9-013 
illustrates and describes transformer for 
Taylor Winfield 


resistance welders. 


Corp. (Circle 442) ... A 24-page man- 
ual describes brazing techniques on all 
commercial brazeable metals and alloys. 
All-State Welding Alloys Co., Ine. 
(Circle 443) . . . Automatic and semi- 
automatic are welding equipment, appli- 
cations and processes are covered in 
a six-page folder. Hobart Brothers Co. 
(Circle 444) .. . Available as a reprint 
from the quarterly, “Cobalt,” a techni- 
cal instruction article is titled, “The 
Welding and Brazing of Certain Cobalt- 
Containing Alloys.” Cobalt Information 
Center, Battelle Memorial Institute. 
(Circle 445) . . . Electron beam weld- 





MATERIAL: Extruded aluminum aircraft engine part. 
JOB: 10 cutting operations with one tool: 5 boring, 
1 trepanning, 2 champfering and 2 facing. 


TOOL: 
4 tool set up. 
RESULT: 


J 
YY 


Eclipse multi-diameter; replacing normal 


Absolute accuracy and concentricity. 


ECLIPSE COUNTERBORE COMPANY 


1600 BONNER AVE., DETROIT 20, MICHIGAN 


Use Reader Service Card, CIRCLE 120 





ing is described and illustrated in a 
12-page catalog, form ADC 937. Air 
Reduction Sales Co., Div. of Air Reduc- 
tion Co. (Circle 446) . . . Twenty-three 
NCG welding filler rods for use in weld- 
ing nine different metals are listed with 
competitive brands in a comparison 
chart. National Cylinder Gas Div., 
Chemetron Corp. (Circle 447) . . . Fea- 
tures, applications and specifications for 
constant voltage power suppliers for 
precision welding are described in a 
four-page brochure. Glenn Pacific Power 
Supply Corp. (Circle 448) . . . Copper- 
clad electrodes for use with the manu- 
facturer’s metal removal process are de- 
scribed in a six-page folder. Arcair 
Corp. (Circle 449) .. . An index mech- 
anism for dial feed welders is described 
in 12-page illustrated bulletin 8-213. 
Taylor Winfield Corp. (Circle 450)... 
The Resistance Welding Alloy Associa- 
tion’s system for specifying spotweld- 
ing tip size is used in 24-page catalog 
1308. Air Reduction Sales Co. (Circle 
451) . . . A pocket size card, “Eight 
Factors to Consider in Selecting Arc 
Welding Electrodes,” gives application 
information on all mild steel electrodes 
with AWS-ASFTM identification and 
classification. Hobart Brothers (Circle 
452) . . . Eighty pages of arc welding 
information are provided in “Vest 
Pocket Guide to Better Welds.” Hobart 
Brothers (Circle 453) . . . A line of 
welding equipment is covered in 16- 
page catalog F-1393. Linde Co. (Circle 
454) .. . Catalog F1379 describes a line 
of welding machines, torches and sup- 
plies (Circle 455) and illustrated case 
histories of time and cost savings 
achieved are presented in a second 
booklet, F-1376. Linde Co. (Circle 456) 

. . Latest issue of “Elastomer News 
for Automotive Engineers” highlights 
an article on spot welding of hand 
panels with neoprene adhesive. FE. I. 
de Pont de Nemours & Co., Inc. (Circle 
457) ... A line of electrical and elec- 
tronic paste solder materials is de- 
scribed in the E-Series bulletin. Fusion 
Engineering. (Circle 458) . . . Details 
of an automatic printed circuit board 
soldering system are covered in catalog 
A. 1090. Industrial and Automation 
Div., Radio Corporation of America. 
(Circle 459) . . . Catalog No. N.S. 60 
covers a line of portable air tools for 
screwdriving and nutsetting. Master 
Power Corp. (Circle 460) 


Finishing & Grinding 


A line of portable, air powered metal 
finishing tools is described and illus- 
trated in catalog G-60. Master Power 
Corp. (Circle 461) . . . Features of the 
model 612 surface grinder are described 
in a four-page illustrated brochure. 
Harig Mfg. Co. (Circle 462) . . . Speci- 
fications on media and compounds for 
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barrel and vibratory finishing are con- 
tained in bulletin No. 901. Lord Chemi- 
cal Co. (Circle 463) . . . Tangential 
angle wheel dressers and parts are 
covered in a new catalog. L. Newman. 
(Circle 464)... 
ing irregularly shaped perforators is 
described in the “Grind-All” brochure. 
Harig Mfg. (Circle 465) . . . Bulletin 
LS-60 covers barrel tumbling equip- 
ment. Tumb-L-Matic, Inc. (Circle 466) 
. . . Horizontal and vertical disk grind- 
ers are covered in an eight-page cata- 
log. Besly-Welles Corp. (Circle 467) 

Bulletin 401 illustrates and de- 
scribes a bench type end finishing ma- 


A fixture for grind- 


chine. Pines 
(Circle 468) . . . The current issue of 
“Diamond Data,” Vol. 1, No. 4, pre- 
sents an article documenting the quali- 


Engineering Co., Inc. 


ties of diamonds other than superiority 
of hardness that makes diamond grit an 
effective abrasive. Industrial Diamond 
Div., Engelhard Hanovia, Inc. (Circle 
ae 


specifications on a line of adjustable 


A complete list of sizes and 


roller burnishing tools is presented in 
bulletin RB-17. The Gustav Wiedeke 
Co. (Circle 470)... 


contains condensed information on ma- 


A four-page guide 


terials for finishing operations and has 
a section on additives and specialties 
for bright plating processes. The Lea 


Mfg. Co. (Circle 471) 


Fluid Power 
Fluid Power News No. 13 describes and 


illustrates the solution of varied engi- 
neering problems through application 
of fluid power equipment. The Oilgear 
Co. (Circle 472) 


Gearmaking 


Four-page brochure H60-6 describes 
and illustrates the honing principle and 
a new gear honing machine. National 


Broach & Machine Co. (Circle 473) 


Heat-Treating 


Twelve-page bulletin 71-TH-1960 de- 
scribes a line of high temperature, re- 
circulating, gravity and forced convec- 
tion ovens. Trent, Inc. (Circle 474)  % 
Bulletin SEC-9 describes and_ illus- 
trates a multipurpose, automatic fur- 
nace. Sunbeam Equipment Corp. (Cir- 
cle 475) .. . A technical bulletin con- 
tains data on two new quenching oils. 
Industrial Products Dept., Sun Oil Co. 


(Circle 476) 


Inspection & Measurement 


A 10-page folder details a magnifying 
comparator for use with miniature 
parts and assemblies. Finescale Co. 


(Circle 477) 
Lubricants & Coolants 


Six-page “Spraymist Bulletin” illus- 
trates and explains application methods 
for a variety of machining operations. 


September 1960 


Bijur Lubricating Co. (Circle 478) .. . 
A technical bulletin describes a semi- 
fluid extreme-pressure lubricant for use 
where stiff greases are unsuitable. In- 
dustrial Products Dept., Sun Oil Co. 


(Circle 479) 


Machine Mounting 


Bulletin 602 is a six-page presentation 
of dimensional information and appli- 
cation data on a line of leveling screws. 
The Ohio Nut and Bolt Co. (Circle 
480) .. Bulletin 60-04 and 60-05 


discuss installation of machinery and 


the maintenance of absolute levels in 
precision applications. Barry Controls 
Inc. (Circle 481) . . . Protection of 
equipment against shock and vibration 
is discussed in bulletin 59-04.5. Barry 
Controls Inc. (Circle 482) 


Materials 


Sixteen-page catalog DH-1226-A covers 
company facilities for providing pre- 
shaped wire for varied applications. 
American Chain & Cable Co., Inc. 
(Circle 483) . . . Technical bulletin 
12-10 is a guide to selection of steel 
tubing. Joseph T. Ryerson & Son, Inc. 








HOW KNU-VISE CLAMPS HOLD TITANIUM PARTS 
DURING HIGH TEMPERATURE CREEP FORMING 


At Chance Vought Aircraft, Inc., Dallas, Texas, titanium is 
fashioned into angle, Z-section and C-section parts for aircraft 
construction. This space-age metal requires high temperature 


creep forming to shape it. 


Dies are made of stainless steel. One half is held to contour by 
supports, while the mating half is held by Knu-Vise toggle 
pliers. The titanium part is pressure clamped between the dies. 
Forming is performed at 1000°F. The dies are resistance 


heated. 


Under this temperature condition, the clamping pressure upon 
the titanium is critical. In this application banks of P-1200 
Knu-Vise pliers are performing day-to-day jobs that they are 
accomplishing all through industry. If you have unusual hold- 
ing problems, why not get the answers from Lapeer? Just write. 


8952 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


LAPEER MANUFACTURING CO. 


3053 DAVISON ROAD 


WESTERN DIV.: PECK and LEWIS CORPORATION 


4436 Long Beach Ave., Los Angeles 58, Calif., ADams 3-7146 


LAPEER, MICHIGAN 


CANADIAN DIV.: HIGGINSON EQUIP. SALES LTD. 
1131 Pettit Road, Burlington, Ontario 


Use Reader Service Card, CIRCLE 121 





DOWNTIME 
INSURANCE 


FOR LESS THAN 


18c per DAY 


GRAYMILLS 


SUPERFLO COOLANT PUMPS and 


PUMPING SYSTEMS 


rhousands of these popular GRAYMILLS bucket pumps are now in use. The Model 
SG1-4-25 gear type pump in a 5 gallon round container can be used to pump coolants 
and light oils. Easily installed in just a few minutes, it’s used on single and double 
spindle drill presses, small lathes, hand screw machines and small spot welders 
1/25 HP motor delivers 1 GPM at a max. pressure of 22 PSI. You get top quality 
ind top performance at a low price of only $63. Buy it or other GRAYMILLS’ pumping 
ystems from your industrial distributor 


Write for complete catalog—No. 56R 


GRAYMILLS CORPORATION 


3703 N. LINCOLN AVE. * CHICAGO 13, ILLINOIS 
Eastern Div.—1122 Hamilton St., Allentown, Pa 
Western Div.—4312 W. Pico Bivd., Los Angeles 19, Calif 
DESIGNED AND PRICED FOR MACHINE BUILDERS USE 
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MAKE ALL 
BRINELL HARDNESS 
TESTS WITH 


PORTABLE TE 


ONE 
TEST HEAD 
FITS MANY 
eh | INEXPENSIVE 
— | ADAPTERS 


King Test Head 
in 1342” base with 
King Brinell Scope 


sls 


King Bore Brinell 
with smali test 
head for pipes, 
cylinders, etc. 








The KING PORTABLE HARDNESS TESTER 
@ To test any size, shape or thickness of metal. 
Makes ‘guaranteed accurate on-the-spot tests — anywhere! 
Gap 10” — 1342” — 30”. Throat 4” — 634” or larger with 
chain adapter. 


7 
. 
@ Loads from 6242 Kg. to full 3000 Kg. 5mm or 10mm steel or 
King Test carbide bail. ; 
Head in @ Will make tests in places no other tester can reach —includ- 
30” base ing cylinder bores, 


Write for literature and prices to Dept, TE-560 


KIN TESTER CORPORATION = 440. 139 Phi 2 


Known the world over for accuracy anc 


Use Reader Service Card, CIRCLE 123 





Trade Literature 


(Circle 484) ... A four-page technical 
bulletin contains weight comparison 
tables for welded steel tubing and solid 
bars. The Standard Tube Co. (Cirele 
485) . . . Data chart, Sec. F. No. 7. 
covers the dimensions and weights ol 
steel pipe Peter A. Frasse & Co., Inc. 
(Circle 486) . Technical information 
is provided in an eight-page report, 
“Fabricating Qualities of Pre-Finished 
Metals.” Apollo Metal Works (Circle 
487) ... “Carbides of Elements of the 
Fifth Group of the Periodic Table 
Bonded with Steel” is the title of a 
nine-page reprint Sintercast Div 
Chromalloy Corp. (Cirele 488) 
Technical bulletin 30-1 is a 20-page 
illustrated fact book and buyers guide 
for aluminum products. Joseph T. Ry 
erson & Son. Inc. (Circle 489) Che 
lead article of “Steel Horizons News,” 
Vol. 4, No. 6, highlights the company’s 
new tool steel marketing plan. Alle 
gheny Ludlum Steel Corp. (Circle 490) 

. “Tool Steels” is a basic guide to 
the use of tool and die steels. Climax 
Molvybendum Co., Div. of American 
Metal Climax. Inc. (Cirele 491) 


Pressworking 


A line of rotary benders is described 
in a 16-page illustrated catalog. Wallace 
Supplies Mig. Co. (Circle 492) 
['wenty-four page catalog 6-60 describes 
and illustrates a line of mechanical and 
hydraulic presses and press brakes 
Verson Allsteel Press Co. (Circle 493) 
.. Catalog No. 60 is a 56-page, illus- 
trated presentation of a line of hy 
draulically operated metal working 


presses for a variety of operations 


W. A. Whitney Mig. Co (Circle 494) 

\ 36-page « italog covers a variety 
of punches and piercing accessories 
manufactured to ASTME. standards. 
Pivot Punch and Die Corp. (Cirele 
495) 


Sawing & Shearing 


\ unit that machine finishes as it cuts 
is described in a four-page folder. Wal 
lace Supplies Mfg. Co. (Circle 496) 
... Twelve-page bulletin 70G covers a 
line of redesigned ring, circle, slitting 
shears and flangers. Niagara Machine 


& Tool Works (Circle 497) 


Turning 
Tool posts and toolholders for any lath 


are described in a four-page bulletin 


Rhucor. (Circle 498) 
Workholders & Fixtures 


Catalog No. 460 describes and _ illus 
trates a redesigned single spindle bar 
and chucking automatic machine. The 
Cleveland Automatic Machine Co 
(Circle 499) 
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STANDARD MODEL—A precise, 

versatile Hand Miller with Rise 

and a spindle. Table size 
y% 21”. 


8SA SEMI-AUTOMATIC — Large 
812" x 30” Table on Heavy Duty 
Knee extends work and tooling 


TOOL ROOM MODEL — Large 
8Y2" x 30” table equipped with 
Micro Screw and Lever Feed. 
Extremely accurate and adapt- 
able. 


DOUBLE-DECKER—One of sev- 
eral duplex models for long run 
production. Hand feed or auto- 


NICHOLS -tThe Millers That Use Their Heads 


6SA SEMI-AUTOMATIC—Auto- 
matic pneumatic table feed con- 
verts Standard Model to a fast 
high production unit. 


TWIN MILL—An amazingly ver- 
satile machine. Twin milling 
Heads completely independent 


range. matic table cycling. and adjustable. 


NICHOLS Millers are known everywhere for great accuracy and versatility 
in small parts milling. Combinations of synchronized automatic feeds, Vertical 
Heads, and a broad selection of attachments available. Send for free literature. 
A NEW sound-color motion picture shows machines ingeniously tooled for auto- 


matic production. Available for free showing. May we reserve it for you? 


MANUFACTURED BY W. H. NICHOLS COMPANY 


NATIONAL pistrisutors THE ROBERT E. MORRIS COMPANY 


REM SALES DIVISION 
5006 FARMINGTON AVENUE e WEST HARTFORD 7, CONN. 
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To meet the challenge of the 60s 


(Ud thal 


new leader in precision too/s/ 


will require this type of perfectionist precision tool . . . and, son— 


Here’s why Lufkin’s indicator is the most sensitive!” 


It is made with the precision of a fine watch, with 
jeweled bearings for longer life. 

Lufkin’s V32 Dial Test Indicator has a 180° 
contact point swivel. The dial has clear, easy-to-read 
graduations to .0001". . . and a switch lever for full 
reverse action. 

Exclusive ball-bearing mounting reduces friction, 
assures greater accuracy—an excellent example of 
how Lufkin leads in precision-tool design. 


Use Reader Service Card, CIRCLE 125 


Mount the V32 on a Lufkin Miti-Mite Holder with 
its rigid (%6”) center post and you have a vertical 
testing setup that will stay firmly in place. (There’s a 
permanent magnet in the base with a 50-lb. pull.) 
See your industrial distributor. He knows precision 
tools and can show you how Lufkin ieads in design 
and craftsmanship. His stock is maintained <im, 
to fit your needs. See him for prompt and y } 
reliable service. Lurxin, Saginaw, Mich. 
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Rosert D. Brack, chairman of the 


Resignation of M. W. Sax- 
man as president of Lat- 
robe Steel Co. with his 
continuance as chairman 
of the board, and the ele- 
vation of J. E. Workman, 
left, executive vice presi- 
dent, to the presidency, 
was recently announced by 
the company’s board of 
directors. Retirement of 
Saxman as chief executive 
officer culminates his 36 
years of service with the 
company. 


Herbert T. Florence, right, 
has been elected president 
and general manager of 
The Cleveland Crane & 
Engineering Co., Wick- 
liffe, Ohio. He succeeds 
Charles F. Safreed who 
has been made chairman 
of the board. Also ad- 
vanced was William J. 
Ryan, now a vice president 
and assistant general man- 
ager. Ralph Ford, plant 
superintendent, is now also 
assistant secretary. 


Men at Work 


Dr. Cuarves D. Brap.ey, president of 


Appointment of G. A. Saar as general 


board and president of The Black and 
Decker Mfg. Co., has announced an ac- 
tion of the company’s board of directors 
to realign the top managament organ- 
ization of the power tool firm. Under 
the new alignment of Black & Decker 
top management, Black continues as 
chairman of the board, chairman of the 
executive committee and a director, and 
will be the chief executive officer of the 
company. Atonzo G. Decker, formerly 
executive vice president, succeeds Black 
as president. He will continue as a 
director. Succeeding Decker is W. Grir- 
FIN MorRELL, vice president and direc- 
tor of The Chesapeake and Potomac 
Telephone Co. of Maryland and a direc- 
tor of Black & Decker since 1957. 


Charles N. Hall has been 


Bradley Semiconductor Corp., has an- 
nounced the appointment of Tuomas C. 
PripMorE as chief engineer. Previously 
manager of Industrial and Entertain- 
ment Sales for Westinghouse Semicon- 
ductor, Pridmore will be in charge of 
all engineering activities for Bradley 
Semiconductor. He will be located at 
the New Haven, Conn., plant. 


O. L. GiaugueE has been appointed plant 
manager of Dana Corp.’s Auburn, Ind.., 
Div. He succeeds Rene C. McPHERSON, 
recently named executive vice president 
of Dana’s Canadian subsidiary, Hayes 
Steel Products, Ltd., Merritton, Ont. 


manager, mechanical departments, and 
of W. M. Terry, Jr., as general man- 
ager, electrical departments, has been 
announced by Allis-Chalmers Industrial 
Equipment Div. Saar, who had been 
assistant general manager of the Indus- 
trial Equipment Div., is now responsi- 
ble for operations of the processing ma- 
chinery, compressor and West Allis 
pump departments. Terry, director of 
engineering coordination for Allis-Chal- 
mers Industries Group since 1957, is 
now responsible for the operations of 
Norwood, Ohio, Works, including the 
electrical and pump departments there, 
and the control and industrial systems 
departments and rectifier section at the 


West Allis Works. 


Gordon Patterson, Detroit 
industrialist, has been 
elected president and a 
director of The Yale & 
Towne Mfg. Co. Patterson, 
who previously served as 
president of Square D Co., 
succeeds Gilbert W. Chap- 
man, who retired after 11 
years as president of Yale 
& Towne. Patterson is the 
seventh president in the 
company’s 92-year history. 
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named chief grinding en 
gineer for The Heald Ma- 
chine Co, He succeeds Clif- 
ford G. Menard who has 
been named consulting en- 
gineer for the Engineer- 
ing & Research Depart- 
ments. Hall served most 
recently at the company’s 
Detroit office. He previ- 
ously was in charge of the 
Heald Research Shop. 


Rhode Island Spring 
Products, Inc., has an- 
nounced the appointment 
of Paul J. D. Baltzer as 
vice president and general 
manager. Baltzer has been 
active in the metalworking 
industry for more than 20 
years. For eight years he 
has served as manager of 
the O. W. Hultgren Mfg. 
Co., recently acquired by 
R. Il. Spring Products. 


Michael J. Fink, chief en- 
gineer, has been elected 
vice president of the Engi- 
neering Dept. of Mechani- 
cal Specialties Co., Los 
Angeles, Calif. Fink joined 
the company as chief engi- 
neer in June, 1959, after 
seven years with Acme Ma- 
chine Works, where he 
was assistant to the gener- 
al manager. He holds de- 
grees from Stanford. 
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Men at Work 


Roypen WALTERS, executive vice presi- 
dent and general manager of Saco- 
Lowell Shops, has been elected to the 
board of directors of the 147-year-old 
Boston-based manufacturing firm. He 
was elected to fill the vacancy created 
by the death of Joun E. JoHNson. 
Walters first joined Saco-Lowell in 1958 
as executive assistant to the president; 
was made vice president and later exec- 
utive vice president in 1959 and gen- 
eral manager last June. 


J. E. Martin, president of Dana Corp., 
has announced the appointment of Jo- 
sePpH E. STARICH as general manager of 
the company’s wholly-owned subsidiary, 
Genera! Drop Forge Corp. Starich as- 
sumes the post of general manager after 
having served General Drop Forge for 
some time as general superintendent. 


Wituiam C. Hearp has been elected to 
the post of vice president-sales for the 
Capewell Mfg. Co., Hartford, Conn. He 
will continue direction of the national 
sales engineering staff. 





Awer by HANNIFIN 


5,000 PSI HYDRAULICS 


Proved by more than 25 years use 
in the Automotive Industry 
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FAST * QUIET* POWERFUL...EASY TO MAINTAIN 
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PRODUCTION TOOLS 


Used on trucks, trailers, automobiles 


and throughout industry 


Used for riveting, punching, pressing, 


marking and press-fit assembly 


LIGHTWEIGHT PORTABLE TOOLS 
GAP OR COLUMN PRESSES - POWER UNITS - CYLINDERS 


3162PH 


STANDARDS AND SPECIALS 


Call in your nearby Hannifin man—he’s a trained production analyst — 


ARKER- 
ANNIFIN 


CORPORATION 


HANNIFIN COMPANY 


519 South Wolf Road «¢ Des Plaines, illinois 


CENTRAL POINT IN THE NATION FOR FLUID POWER APPLICATION 
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Richard E. Krengel was 
elected vice president and 
a member of the board at 
a recent board of directors 
meeting of Ex-Cell-O 
Corp. of Canada, Ltd., 
London. Krengel, an exec- 
utive with 31 years of 
service with the corpora- 
tion, was appointed gen- 
eral manager of Ex-Cell-O 
of Canada in 1957. The 
Canadian firm is a wholly- 
owned subsidiary of Ex- 
Cell-O Corp., Detroit. 


Douglas D. Brien has been 
named president of the 
Ohio Gear Co. He sue- 
ceeds Harrison Browning, 
who has been appointed 
chairman of the board, 
after serving 33 years as 
president. Brien’s appoint- 
ment culminates 14 years 
of service with the com- 
pany. He has served as 
executive vice president 
since 1949. He was for- 
merly with Chrysler Corp. 
and Fruehauf Trailer Co. 


Donatp K. Skooe has been appointed 
to the newly created position of director 
of engineering, Remington Rand Sys- 
tems-Photo Records Div. of Sperry 
Rand Corp. Prior to joining the com- 
pany, Skoog was, for six years, direc- 
tor of research for the Thor Power Tool 
Co., Aurora, Ill. He has also held engi- 
neering positions with Armour Research 
Foundation, Hughes Aircraft Co. and 
the Lockheed Aircraft Corp. 
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James E. Norcross has 
been elected to the board 
of directors of the Arcos 
Corp., Philadelphia manu- 
facturer of welding elec- 
trodes and welding equip- 
ment. Norcross, executive 
vice president of the com- 
pany, fills a vacancy left by 
the recent death of Royal 
D. Thomas. Norcross has 
been with Arcos since 
1942, starting as produc- 
tion superintendent. 


The appointment of ALEXANDER W. Mc- 
PHERSON as product development en- 
gineer has been announced by Detroit 
Stamping Co. His primary responsibility 
will be to institute an expanded devel- 
opment program to enlarge and improve 
on the company’s complete line of fin- 
ished products 


Joun P. G. Patron has been elected 
secretary and a member of the board of 
directors of The Cleveland Cap Screw 
Co. He succeeds as secretary THOMAS 
A. Fripiey, recently elected president. 


Election of William Me- 
Grath to the board of diree- 
tors of The American Tool 
Works Co., has been an- 
nounced by Robert S. Alter, 
chairman of the board. An 
executive of The William- 
son Co. for almost 30 years, 
McGrath has been chair- 
man of the board of that 
organization since 1959, 
He has been active in the 
field of labor-management 
relations. 
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Shown Below 
Technica ZSM 
Center Hole 
Grinding 
Machine 
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The Only Way 

to Produce 

True Centers, 
Precisely, Quickly, 
and Economically. 
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Send today for our new 12 page cota To: 


High Precision Products, Westfield, New Jersey 
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Where” 


QUICK-CHANGE 


CHUCKS and COLLETS 


increase production 
and cut costs. 


@ The collet is inserted into the revolving chuck— 
centered automatically—and locked 

rigidly in position. A slight pressure on the 
chuck collar releases the collet for tool changes 
without stopping the machine spindle, 
increasing production and cutting 

costs. 


Send for Bulletin No. 20-C Today. It gives full details. > 


CC RO $ KY TOOL CORPORATION 


MEADVILLE, PA. 
Engineering and Scles Representatives in the Principal Cities 
Use Reader Service Card, CIRCLE 128 





Men at Work 


yu 


POSiTiye Stmes 400 
"eee "AL Rane * n 
Ota *e 


Just take 
a look 
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page 
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the 


3 NEW B&S 


CUTTING TOOL CATALOGS! 


Every one of the 144 pages contains similar previously 


unpublished information. 


Tool Design Data 
Tool Tolerances 
Tool Features 

M, Production Uses 
Materials to Cut 
Complete Tabular Data 
Dimensional Drawings 


44 PAGES ON 
44 PAGES ON NELCO CARBIDE 


56 PAGES ON END MILLS MILLING CUTTERS TOOLS 


Every time you use these new catalogs 
you have enough well-organized, techni- 
cal tooling information to answer the 
most demanding cutting tool problems 
-.. at your fingertips! 


.-. and a bonus of the latest cutting tool 
Engineering Information in each catalog. 


Brown & Sharpe 


We are anxious to have you see and use 
these remarkable, new Cutting Tool 
Catalogs... 


Never before has there been more 
specific Milling Cutter Inforrnation organ- 
ized into more efficient, usable form. 
Won't you request your copies? 





Cutting Tool Division 
Brown & Sharpe Mfg. Co. 
Providence 1, Rhode Island 
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Detroit Controls Div. of 
American-Standard has 
named James A. Kozel 
manager of product engi- 
neering for all products in 
the appliance, heating, air 
conditioning, refrigeration, 
industrial and thermo-con- 
trolled actuator fields. 
Kozel has been chief engi- 
neer of the Appliance Con- 
trols Div. of Scoville Mfg. 
Co., Chicago, for the past 
four years. 


New executive appointments in the en- 
gineering, sales and production depart- 
ments of the Gleason Works have been 
announced. Raymonp W. Doe Lt, vice 
president, assumes overall administra- 
tion of engineering activities as engi- 
neering manager of the firm. Rosert F. 
Picace has been appointed chief engi- 
neer of the company’s newly organized 
Basic Engineering Research Section. 


Gordon W. Smithson has 
been named chief engi- 
neer of Pratt & Whitney 
Co., Inec., according to an 
announcement made by 
Jacob J. Jaeger, president. 
In this new position, Smith- 
son will be responsible for 
all engineering activities 
of the company. Guy H. 
Drewry will continue as 
manager of engineering 
and be responsible for ad- 
ministration activities. 
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Field Notes 


The Ford Foundation has awarded a 
grant of $700,000 to the Polytechnic 
Institute of Brooklyn to establish an 
honors program in science and engi- 
neering. Under the new program ex- 
ceptional students will be able to re- 
ceive a doctorate in six years of full- 
time study. At present, science and 
engineering students generally take 
from eight to ten or more years to re- 
ceive doctorates. 


The Circle W trademark of the West- 
inghouse Electric Corp. has been re- 
designed for the fifth time in the 74 
year history of the company “to keep 
the symbol modern and to improve our 
corporate identity,” said Howard S. 
Kaltenborn, vice president-assistant to 
president. The logotype—the way the 
word Westinghouse is printed in corpo- 
rate communications, advertising, signs 
and name plates—also has been rede- 
signed so that it is compatible with the 
new trademark. 


acquisitions 


Rhode Island Spring Products, Inc. 
of Providence, R. I., has announced 
purchase of the O. W. Hultgren Mfg. 
Co. No changes in operating personnel 
are planned. All product lines of the 
Hultgren organization will be contin- 
ued. Projected plans include expansion 
and modernization of production facil- 
ities. 


Veet Industries, East Detroit, has ac- 
quired the Sourant Mfg. Co., Belle- 
ville, Mich., manufacturer of hydraulic 
and air cylinders and pumps, precision 
parts, welding guns and automation ma- 
chines. Sourant becomes the hydraulics 
division of Veet, but retains the name, 
Sourant Mfg. Co. 


Miniature Precision Bearings, Inc., 
Keene, N. H., has announced the acqui- 
sition of Carter Engineering Co., 
Ferrysburg, Mich., manufacturers of 
the patented “Alinabal” series of rod- 
ends, spherical bearings and ball link- 
age devices. The company, including its 
manufacturing operations, will be trans- 
ferred to the SBB plant in Lebanoa, 
N. H. later this year. 
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moves 


Bradley Semiconductor Corp., for- 
merly Bradley Laboratories, Inc., has 
moved into new headquarters at 275 
Welton St., Hamden, Conn. According 
to Dr. Charles D. Bradley, founder- 
president, this is a major step in an 
overall expansion program of increas- 
ing participation in the semiconductor 
components and electronic equipment 
field. The new facilities provide for 
more efficient production, research, de- 
velopment, testing and shipment of 
electronic components and equipment 
for Bradley’s electrical, electronic, air- 
craft, missile, machine and tool, radio 
and television and other manufacturing 
customers, 


A. J. Gerrard & Co., manufacturer of 
steel strapping and supplies, has moved 
to a new plant at 400 E. Touhy Ave., 
Des Plaines, Ill. The 80,000-square 
foot plant is twice the size of Gerrard’s 
former plant in Melrose Park, Ill. It 
houses automatic production facilities 
for the manufacture of steel strapping 
plus the latest equipment for producing 
the company’s line of strapping tools. 


new facilifies 


A 14acre tract of land in Solen, Ohio, 
has been purchased to provide new 
manufacturing facilities for the Master 
Power Corp., air tool subsidiary of 
The Black & Decker Mfg. Co. Contracts 
have been awarded to The Austin Co. 
of Cleveland for construction of the 
facility. Providing 50,400 square feet 
of manufacturing and office space, the 
factory and office building will cost 
approximately $700,000. 


Philco Corp. has announced the open- 
ing of its midwestern Computer Div. 
office in The Merchandise Mart. The 
office will serve a 15-state midwest 
sales area and Charles R. Burke will 
be regional sales manager. The regional 
office will be area headquarters for 
Philco sales representative, systems and 
procedures analysts, instructors, pro- 
grammers, coders and other sales sup- 
port personnel for the 15 state area. 


Manufacturing facilities for the produc- 
tion of standard and special cutting 
tools have been completed at Bedford, 
Ind., by the Q-T Co. The new plant 
has rail and truck facilities for over- 
night service to nearly all major mid- 
west industrial centers. 


new activities 


Establishment of an International Div., 
with headquarters in Cleveland, Ohio 
has been announced by Parker-Han- 
nifin Corp., Cleveland. A subsidiary of 
the new division, to be called Parker- 
Hannifin, n.v., located in Amsterdam, 
Holland, will function as a sales outlet, 
warehousing distributor, and service 
facility for Europe. Named to head 
the new international operation is Paul 
F. Smith, formerly president of Parker 
Seal Co. Div. of Parker-Hannifin Corp. 
in Culver City, Calif. 


A new “total” leasing plan covering 
the complete line of American-Standard 
air conditioning, industrial and power 
equipment products has been an- 
nounced by American-Standard In- 
dustrial Div., Detroit, Mich. The new 
plan includes all types of nonexpenda- 
ble equipment in the full range of sizes 
produced by the division, whether the 
purchased goods be standard off-the- 
shelf items or a complete custom in- 
stallation. 


mergers 


Ling-Altec Electronics, Inc., and Temco 
Aircraft Corp. stockholders have voted 
to combine the two firms into Ling- 
Temco Electronics, Inc. Temco share- 
holders approved the combination plan 
for Temco to sell its assets in exchange 
fer Ling-Temco stock, which will be 
distributed to Temco shareholders. 
Tempo Aircraft Corp. now becomes 
Temco Electronics & Missiles Co., a 
subsidiary of Ling-Temco Electronics, 
Inc., with the same internal structure, 
officers and assets as the original com- 
pany. 


Announcement has been made _ by 


Frederick C. Schafer, chairman of the 
board of Imperial Brass Mfg. Co., and 
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ALINA 
SERIES “W” 
BORE GAGES 


Range from .160' to 12 


Alina bore gages are extremely sensitive and 
designed for trouble-free operation. 

The three point centralization system locates the 
gage in the hole quickly and accurately. 

Alina bore gages will swiftly reveal taper, 

bell mouth, out of round, and 

other dimensional variations. 

A push-button retracts the movable anvil for easy 
non-scratching insertion into the workpiece. 

This feature also saves wear on the anvils. 

Each gage is omnes’ with tungsten carbide 
contact points for lasting on the job accuracy. 
(except model WO-1). 

Bore gages with measuring depths up to 40” 
delivered on special order. 

Model WO-1 available 

with measuring heads down to .160”. 

Furnished as a set complete with depth adjustment 
stops and fitted wooden case. 
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S&E production cutting tools are ground 
from solid tungsten carbide to exact toler- 
ances, concentric and with polished flutes. 


These precision cutting tools are designed 
and built for one purpose: to cut fast, clean 
and easy; to hold size and form for exten- 
sive production runs; thus to yield lower 
cost tooling and higher production stand- 
ards, and they do just that. Try S&E cutting 
tools—you will always be glad you did. 

S&E are regularly fabricating special and 
unusual type cutting tools. Send drawings 


or request information—no obligation of 
course. 


Complete 
catalog of 
S&E tools 
available 
on request. 


PRODUCTS INC. 


Bridgeport, Michigan 
Sales offices in 
all principal cities. 
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Walter C. Schuknecht, president of 
Eastman Mfg. Co., that a merger of the 
two has been approved by the boards of 
directors of both companies. 


awards 


Peter John Sereda, Division of Building 
Research of the National Research 
Council of Canada, Ottawa, recently re- 
ceived the Sam Tour Award at the 63rd 
annual meeting of the American So- 
ciety for Testing Materials at Atlan- 
tic City, N. J. Sereda received the 
award for his paper, “Measurements of 
Surface Moisture,” published in the 
ASTM Bulletin, February, 1958. 


Robert S. Stevenson, president of Allis- 
Chalmers, recently presented his com- 
pany’s first Scientific and Engineering 
Award to William L. Ringland, chief 
engineer of Allis-Chalmers motor and 
generator department. It consisted of a 
fine-silver medallion, certificate and 
$5,000 for his invention of a new way 
of transposing conductors in large gen 
erators. 


expansions 


John P. Spain, general manager, Prod- 
uct Service Div., The Black & Decker 
Mfg. Co., has announced the opening 
of a new Black & Decker factory service 
branch to serve the rapidly-growing 
electric tool market in the San Diego. 
Calif., area. The branch is located at 
3811 El Cajon Blvd. 


Linde will further expand its oxygen 
producing facilities this year with the 
installation of a new on-site plant in 
Pueblo, Colo. Start of construction was 
announced by William B. Nicholson, 
president of Linde Co., Div. of Union 
Carbide Corp. One of the nation’s 
larger on-site plants it will supply more 
than 200 million cubic feet of oxygen 
per month to the Colorado Fuel and 
Iron Corp. Pueblo plant. 


name changes 


P. R. Mallory & Co. Inc., Indianapolis, 
has announced that its Electronic 
Timers Co. became the Mallory Timers 
Co. on September 1. One of ten operat- 
ing divisions of the parent company, 
the Electronic Timers Co. was estab- 
lished in 1954 to manufacturer sequence 
timer switches for the appliance in- 
dustry. 
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Industrial Diamond Div. of Engel- 
hard Hanovia, Inc. has been estab- 
lished as the complete corporate title of 
that division of the company. 


association news 


A proposed AGMA Gear Classification 
Manual for Spur, Helical and Herring- 
bone Geurs (No. 390.01) was presented 
at the 44th Annual Meeting of the 
American Gear Manufacturers Asso- 
ciation. The special task force that 
prepared the manual is headed by C. R. 
Burrell, Tool Steel Gear and Pinion 
Co. It is expected that the manual, 
which is currently being reviewed by 
AGMA members, will be accepted by 
the membership. It may be ready for 
release sometime this month. 

Fourteen classes of gears are listed 
in the manual, which was prepared to 
make it possible for purchasers of gears 
to select gears according to a quality 
class based on use. 

The new manual will make obsolete 
those parts of AGMA Inspection 
Standards No. 231.02 and 236.04 that 
deal with accuracy classes of gears. The 
balance of these standards, while usa- 
ble, are considered to be in need of 
revision. 

New inspection standards that are 
compatible with the Gear Classificatien 
Manual will be prepared as soon as 
possible. In the meantime, errata sheets 
for standards 231.02 and 236.04 will 
be issued, 

The AGMA Measuring Methods and 
Practices Committee, under the chair- 
manship of F. L. Heine, Milwaukee 
Gear Co.. has accepted a proposal by 
L. N. DeVos. Ford Motor Co.. to set 
up a group of eight inspection classes. ‘ NEW MACHINES BY REED 
These classes will cover the type and ; 
degree of inspection to be used for , 
the specific quality classifications cov- 
ered in the Gear Classification Manual. 
Members of the Committee are devel- 
oping the inspection classifications. It 
is hoped that they will be ready for 
presentation to AGMA members within 
the next 18 months 


Noah E. Hull, vice president and gen- 
eral manager of the Hughes Gun Co. 
and assistant to the vice president, 
manufacturing, of the Hughes Tool Co.. 
has been elected president of the Na- 
tional Society of Professional Engi- 
neers. Also elected were six regional 
vice presidents: W. Earl Christian, New Nadi ROLLED THREAD DIE C0. 
Brunswick, N. J.; R. King Rouse, alin) ; 
Greenville, S. C.;: Benjamin G. Elliott. —— 

Madison, Wis.; Brandon H. Backlund, (G HOLDEN, MASSACHUSETTS, U.S. A. 
Omaha, Neb.; Thomas T. Mann, Ros- ee 
well, N. M.; and John H. Stufflebean, ee 
Tucson, Ariz. Russell B. Allen, Silver 
Spring, Md., was elected treasurer. 


_ Specialists in Thread and Form Rolling Tools and Equipment 
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Machinability Testing 


The unsolved problem of short- 
time testing of machinability is dis- 
cussed in an article by H. Koelzer and 
K. H. Marten, published in Werkstatts 
Technik, No. 6, 1960. The title of their 
article is “Anwendungs Moeglichkeiten 
and Grenzen des Schnittgeschwindigkeits 
Steigerungs Verfahren, eines Kurzpruef- 
verfahrens der Zerspaubarkeit” (“Possi- 
bilities and limitations of the method of 
increasing cutting speeds as a means for 
short-cut testing of machinability”). 

The authors show that machinability 
cannot be successfully determined by 
steplessly increasing cutting speed 
(the S.1.C.S. method) in cases where 
metals of different chemical composi- 
tion are to be tested. On the other 
hand, when the machinability of dif- 
ferent types of metals of the same 
chemical composition—such as the 
carbon steels or the chrome-nickel 
steels—must be determined, the au- 
thors recommend the S.I.C.S. method. 
This method has, in the past, been 
applied as a face turning operation. 
Koelzer and Marten have developed 
an S.1.C.S. method based on longitu- 
dinal turning. 

Tensile strength of metals has a 
dominant effect on machinability when 
the S.I1.C.S. method is used, rendering 
it inadvisable to use this short-cut 
method in cases where the same tensile 
strength applies to metals of different 
chemical composition. 

The agreement between the long- 
time and the short-time methods is 
better when based on crater wear than 
when based on flank wear. (While both 
crater wear and flank wear are taken 
into consideration in European tool 
life tests, it is customary in the United 
States to depend on the flank wear 
when determining tool life.) 
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The article is illustrated with a dia- 
gram showing the relationship between 
shear stress in the shear plane and 
tensile strength. These are substantially 
identical according to the authors. 

Relative machinability can be deter- 
mined within the following groups of 
metals, but not from group to group: 
carbon steels, bar stock, chrome-nickel 
steels, and chrome and chrome mangan- 
ese steels. 


Special Twist Drills 


Tool life, measured in terms of total 
length of holes, increased 25 to 30 
percent when drilling premachined 
cast iron with twist drills having a 
special point. H. L. Hall, W. Grehn 
and A. Wunsch have run tests in an 
automotive plant and published the 
results in Werkstatts Technik, No. 6, 
1960, p. 305 to 309. 

The tests covered 261,000 holes 
drilled in cast iron alloyed with 
chrome and nickel, 88,000 holes in 
unalloyed cast iron and about 100,000 
holes in different types of malleable 
iron. 

The improvement in tool life was 
95 to 100 percent in cases where the 
entrance and exit surfaces were not 
premachined, except for drills of less 
than about %-inch diameter, where 
tool life improved only 15 percent. 

Cost of regrinding the special drills 
is higher than those for conventional 
drills and adversely affects the economy 
of the drilling operations, although a 
cost advantage still exists when drilling 
into unmachined surfaces. Cost com- 
parisons are based on European wages 
and overhead rates and may be differ- 
ent in American production. 


Milling Machine Vibrations 


Elimination of chatter arising during 
face milling operations is of considera- 
ble practical importance because of 
its adverse effect on tool life, surface 
finish and control. An_ investigation 
into these problems has been carried 
out by S. A. Tobias and the results 
published in Proceedings of the In- 
stitution of Mechanical Engineers, Vol. 
173, No. 18, 1959, p. 474 to 493 (Lon- 
don, England) under the title “Vibra- 
tions of Vertical Milling Machines 
under Test and Working Conditions.” 
Discussions by several other investiga- 
tors appear on p. 495 to 510. 

The investigation consists of three 
parts and, although one may not agree 
with all of the author’s conclusions, 
the paper is thought-provoking and 
educational. 

Part I is concerned with experiments 
carried out on the vibration of verti- 
cal milling machines. It is shown that 
the machine structure has five modes 


of vibration within the frequency range 
that was investigated. The dynamic 
deflections corresponding to the rec- 
orded amplitudes are discussed and 
attention is called to certain structural 
weaknesses frequently encountered in 
vertical milling machines, such as the 
opening in the back of the column 
to accommodate the motor. 

Part II deals with various experi- 
ments concerned with face milling 
chatter. It was found that the severity 
of chatter depends on the relative posi- 
tion of cutter and workpiece and the 
depth of cut. This agrees with findings 
by this writer. When the depth of cut 
exceeds a certain minimum value, the 
milling machine chatters in definite 
“speed bands,” which are separated by 
chatter-free speeds. As the depth of cut 
is increased, the chatter-free bands con- 
tract. The author concludes that the 
observed chatter is of a feedback or 
regenerative type. 

In Part LI a theoretical interpreta- 
tion of the test results is discussed and 
a three-dimensional stability chart pre- 
sented. The constants required for the 
design of such a chart are obtained 
from the experiments and may vary 
with the design of the machine, tool 
geometry and other such quantities. 


Milling Machine Drives 


A somewhat different approach to 
the problem of milling machine vibra- 
tion than that presented by S. A. To- 
bias is taken by M. B. Paley in an 
article published in Stanki i Instrument 
and translated into English in Machines 
and Tooling, Vol. 31, No. 1, 1960, p. 
3 to 11, under the title “Some Dynamic 
Properties of Milling Machine Drives.” 

While Tobias confined his attention 
to vibrations generated by the cutting 
process itself (namely, to self-induced 
vibrations and vibrations due to the 
geometry of the milling operation) 
Paley considers the strong forced vibra- 
tions in the main drive of a milling 
machine. He refers to data on the ef- 
fect of fly-wheels on the reduction of 
the instability of the milling machine 
spindle, where the cutter wear was 
reduced by 20 to 40 percent and the 
surface finish improved 25 to 40 per- 
cent. 

The author converts the gear drive 

-and a comparative belt drive—into 
shafts of equivalent torsional rigidity, 
a method used in the United States 
as long as 20 years ago. He introduces 
a “spindle rotation instability coeffi- 
cient” and a “coefficient of cutter over- 
lap.” He feels that the belt drive has 
a high damping capacity. In the case 
of a gear drive, the author’s tests re- 
sulted in the finding that torsional 
vibrations caused by the cutter tooth 
engaging the workpiece are completely 
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WITH MADISON YOU GET A 


damped before the next tooth comes 
100% DIVIDEND into contact with the metal. 
The minimum admissible angular 
speed of the cutter is determined from 

IN STOCK REMOVAL the linear speed of the belt to ensure 
stable (that is vibration-free) opera- 
tion of the drive. The author also 
derives formulas for the amplitude of 
You now get double the amount of stock vibration and the maximum torsional 
removal for the same dollar investment angle, and concludes that an increase 
when you use Madison’s new DOUBLIFE® in the elastic slip of the belt helps 
Reamer. The unique switch-over plate allows to reduce the instability coefficient. 
you to extend the cutting edges for hours of The experimental setup to check the 
extra life. derived equations included a toothed 
disk attached to the spindle and an 
induction pickup, with the teeth of 
the disk passing the pickup as the 
¢ Cutter adjustable in bar — cutter need spindle rotated. 

not be removed from bar to make size 

adjustments. Diameter can be changed Grinding Temperatures 

in seconds by simply turning adjusting 

screw. In high-speed cutting the heat from 


What’s more, you get all these dollar-saving 
features! 


Pit it iat la ’ the chip has no time to be transferred 
Scissoring” eliminated -——- mating parts 


: + . to the workpiece, according to an arti- 
slide on a precision ground “V” and flat. ' 


cle by S. G. Redko in Stanki i Instru 
Speed and Ease in Regrinding — You ment, translated into English in Ma 
grind only two edges, then set accurately chines and Tooling, Vol. 30, No. 21, 
to size desired. 1959, p. 31 to 35. The title: “Calcula 


Tolerances can be held to .0005” and the tion of Temperature of Ground Sur- 
finish produced is from 50 to 100 R.M.S. faces. 


depending on feed, speed and material The author derives formulas for heat 
distribution between abrasive grains 


and machined surfaces, and for the 
accumulation of heat on ground sur- 


Get further information from your Madison faces. In addition to the theoretical 


representative or write for latest bulletin. derivations, Redko has also run tests 
using an indirect method to establish 


the temperatures of the ground sur- 


No floating holders are required — cutter 
has floating action in bar. 


faces. In this method, the depth ol 
MADISON'S the layer of the Martensitic-Austenitic 
; transformation in the microstructure 
New Double of the ground surfaces is compared 
REAMER with the surfaces of the abrasive 

grains. 

Redko’s conclusions include the fol- 
lowing findings: The size and degree 
of heat of a chip removed by one 
grain does not show any influence on 
the temperature of the ground surface. 
Changing the depth of cut and feed 
causes a change in the number of 
thermal impulses. The temperature of 
the metal remains constant in the exit 


zone of the grains, independent of the 
size and temperature of the chips. Tem- 
perature of the ground surface in- 
: creases with the depth of cut and re- 
/ y ‘ duction in the feed rate. 
f j ( Fine-grain wheels heat the surface 


A less than coarse grains in the case 
TREPANNING REAMING SPADE DRILLING + of small depth of cut or fast feed. 

GUN DRILLING RECESSING ROLLER BURNISHING Heat increases with an increase in 
depth or lower feed rate using fine- 
grain wheels. The accumulated tem- 
perature drops with increasing periph- 


4. 
A. 4 nm 
DEX: MADISON Sutlusdvie, Soe. eral speed of the wheel, number of 


grains per square inch and increase 
P. Oo. BOX 1 137, PROVIDENCE, RHODE ISLAND in the arc of contact. 
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technical shorts 


Hydrogen embrittlement, often a 


problem when high-strength steel is 
plated, is eliminated in a new process 
developed by Minnesota Mining and 
Manufacturing Co. 
Called the “Me- 
chanical Plating 
System,” the new 


Plating 
Process 
Eliminates 
Embrittlement 


nethod is designed 
primarily for the 
application of pro- 
tective metal coatings. 


Present com- 
mercial installations licensed to plate 


with this process are using it to apply 
zine coatings. However, research is be- 
ing conducted to extend its application 
to cadmium and other materials. 
Procedure in using Mechanical Plat- 
ing is basically Parts to be 
rotated in a rubber-lined 
barrel with 
impact 


simple. 
coated are 


tumbling water, special 
media and a pre- 
pared plating metal in powder form. 
Tumbling cycle is approximately 45 
minutes for this operation. 


chemicals, 


This method of plating is essentially 
a process of cold welding. The impact 
media, which is composed 


particles, 


of. glass 
consolidates and welds the 
metal powder to the work in a dense 
continuous coating. No subsequent 
baking or chemical processing is re- 
quired in Mechanical Plating. 


An interferometer developed several 
years ago for measuring the parallelism 
of gage blocks can also be used to com- 
pare gage-block lengths. Use of the in- 
terferometer elimi- 
nates wringing 
which is injurious Interferometer 

Calibrates 


Gage Blocks 


to gage-block sur- 
In addition, 
because blocks are 


faces. 


measured in a 

horizontal position, the usually neces- 
sary corrections for gravitational dis- 
tortion can be dispensed with. 

As in 
beams of light originating from the 
same source travel different paths and 
then cross. 


other interferometers, two 


In crossing, they form a 
pattern of interference fringes, the or- 
der of interference depending on the 
difference in optical path length. The 
parallel-testing which 
was developed for the National Bureau 
of Standards, is actually an instru- 
ment containing two such inteferome- 


interferometer, 
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ters, one for each end of the block. If 
block surfaces are parallel, fringe pat- 
terns will also be parallel. 

In applying this instrument to length 
comparisons, two gage blocks are placed 
side by side and each set of fringes is 
formed by the superposition of the 
images of neighboring ends. The order 
of interference at the center of each pat- 
tern formed is a measure of the relative 
position of the two end faces. The dif- 
ference between the two orders of inter- 
ference is a measure of the difference in 
the length of the gage blocks. 


Installation of an exceptionally large 
molybdenum-rod hydrogen furnace for 
the firing of metallized ceramics has 
been announced by Mitronics, Inc., of 
Hillside, N. J. Ap- 
proximately 18 ft 
long with an 8 x 
10 in. opening, the 
furnace is capable 
of operating at 
temperatures in 
excess of 3200 F. 

In operation the furnace is heated 
by molybdenum rods. Temperature is 
controlled by a radiation detector which 
is coupled to an indicating pyrometer. 
Cooling is provided by a water-jacket 
system within the furnace. 

Mitronics has announced that the 
furnace will be used principally in 
manufacturing recitifier, diode, triode 
and other electronic components. 


Furnace Fires 
Metallized 
Ceramic Parts 








ARMSTRONG 


TOOL HOLDERS 
A Correct Tool for Every Lathe Operation 


You can save time (and money) by ensuring that your 
machine tools are equipped with adequate numbers of the 
correct ARMSTRONG Tool Holders. The ARMSTRONG 
System of Tool Holders includes correctly designed tools for 
every standard operation on lathes, shapers, and planers, and 
for many operations on turret lathes and screw machines. By 
utilizing the ARMSTRONG System of Tool Holders, you can 
reduce tooling costs, eliminate down time in tooling up, oper- 
ate your machine tools at maximum feeds and speeds. 


ARMSTRONG Tool Holders are long-lasting tools. They 
are strong beyond need, handy and efficient, profitable to use, 
and are readily available from your local ARMSTRONG 


Distributor. 


Check over your ARMSTRONG Tool Holder needs. 


Write for literature. 


If you do not know the nome 
of your local ARMSTRONG 
Distributor, inquire whee 
asking for literature. 


See Us at BOOTH 238 
PRODUCTION ENGINEERING SHOW 
SEPT. 6-16 NAVY PIER 
Chicago, Ill 


ARMSTRONG BROS. TOOL CO. :2-> s. samsreonc ave cence ao. 


Use Reader Service Card, CIRCLE 136 





«2» you may not believe it! 


At 1500 strokes a minute — maybe better — this 
new Emhart press zips open a fresh, exciting page in 
metal fabrication. And in non-metallic fabricating, 
as well. We have the feed to go with this super-speed, 
too, plus the experience to help you realize the full 
potential of this press. The dramatic — and believable 
— details are yours for the asking. 

EMHART MANUFACTURING COMPANY, 

HUDSON DIVISION, HUDSON, N. Y. 


ES EMHART 


Use Reader Service Card, CIRCLE 137 





MANUAL OF MACHINABILITY AND TOOL EVALU- 
aTion—By A. Niedzwiedzki. Published by 
Huebner Publications, 1975 Lee Rd., Cleve- 
land, Ohio. Price $6. 97 pages. 

This manual provides a survey of 
metalcutting relationships in turning 
operations. Utilizing data gathered in 
Europe and America, the author deals 
with tool life, cutting force, power con- 
sumption, standards for machinability, 
tool inspection and related items. 

Many interesting and valuable con- 
tributions to the science of metalcutting 
are presented in this book. Paramount 
among them is the establishment of a 
graphical relationship between tool 
wear and work diameter. This aspect of 
metal removal has received little atten- 
tion in the past although research con- 
ducted by F. Eugene at the Labora- 
toire d’armement in Paris tends to sup- 
port the author’s conclusions. However. 
his claim to original derivation of a 
formula correlating unit cutting force 
and feed is suspect, and his attention is 
directed to the work accomplished by 
F. W. Taylor in this field. 

A useful suggestion advanced by 
Niedzwiedzki is the possibility of stand- 
ardizing chip breakers. This could be 
accomplished as a supplement to Hend- 
riksen’s research into the nature of chip 
curling and breaking. 

The author’s conclusions relative to 
the machining of austenitic metals 
should be of value to tool engineers. 
He advises reducing the duration of 
contact between the work and the tool. 
In addition, his “crossed chart” scheme 
for correlating rpm, feed and tool life 
will be useful to those interested in pre- 
paring machining standards for their 
own plants. 

Dr. Max Kronenberg 
Consulting Engineer 
Cincinnati, Ohio 


ENGINEERING DATA PROCESSING SYSTEM DESIGN 
—By Arthur D. Even. Published by D. Van 
Nostrand Co., Inc., Princeton, N. J. Price 
$6.50. 282 pages. 

Engineering departments of large 
companies require automation of data 
processing if effective liaison with re- 
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mote production lines is to be main- 
tained. However, many engineering ex- 
ecutives believe that modern data proc- 
essing systems, while highly desirable, 
are unadaptable to problems peculiar to 
their firms. In many cases this is true, 
but only because the manual systems 
they use are incompatible with existing 
standards of good practice. No matter 
how complex a system is, its reorganiza- 
tion and adaptation to electronic ma- 
chines can be effected. 

This book outlines the procedures 
necessary to establish mechanization of 
data flow. As such, all phases of or- 
ganization, training of personnel, system 
operation and control are discussed in 
detail. Actual installation of a success- 
ful system is described and sample cards 
are shown. 

This book will prove useful to those 
who wish to introduce electronic data 
processing systems to their companies. 
It should be equally useful to others who 
find it necessary to streamline their ex- 
isting data flow system. 


MECHANICAL Press Hanopook—Published 
by Metalworking Magazine, 221 Columbus 
ive., Boston 16, Mass. Price $5. 247 pages. 

Design and construction of metalwork- 
ing presses with detailed analyses of 
all mechanical and electrical compo- 
nents is treated in this book. Auxiliary 
equipment such as stock-feeding de- 
vices for single and multiple-press 
operations is also discussed with em- 
phasis placed on operator and machine 
safety. 

Ample use of charts and diagrams 
will make this book especially useful 
to tool designers interested in the en- 
gineering aspects of press operation. 
All press variables such as slide speeds, 
draw speeds, tonnage requirements, 
etc., are charted. As such, they should 
do much to simplify press selection for 
any given stamping operation. 


PHOTOMICROGRAPHY OF METALS—Published 
by Eastman Kodak Co., Rochester, N. Y. 
Price $.60. 46 pages. 

Published as a reference guide for 
metallurgists, this booklet will also 
serve as a supplemental text for col- 
lege-level metallurgy students. Six 
major sections include detailed informa- 
tion on metallographic microscopes, il- 
lumination, filters, photographic ma- 
terials, exposure determination, and 
processing and printing. 

Optics of metallography are discussed 
at length with specific suggestions and 
recommendations for matching equip- 
ment to application. Practical informa- 
tion is given on exposures for both 
black-and-white and color materials 
used in photomicrography. 
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Working With These Materials 
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Engineered Marking by CADILLAC .. . cuts costs 


CADILLAC Builds the Most Complete Line of STANDARD 
HYDRAULIC and PNEUMATIC MARKING MACHINES 


CADILLAC leadership has been established through the Through simplicity of design, CADILLAC Marking Ma- 
development of sound engineering and efficient low-cost chines are available in price ranges that meet the 
marking machine operation and maintenance. demands of cost-conscious buyers. 


Shown here are four of the Standard CADILLAC Marking Machines. Highly efficient, they can be installed in your auto- 
matic or automated production setup . . . assure permanent product marking. CADILLAC also designs and builds Special 
Marking Machines, tooling and fixtures, to meet every conceivable marking requirement. 


CADILLAC NO. 58U HYDRAULIC MARKING UNIT 


Meets the needs of automatic and automated production 
processes for a standard marking unit—can be mounted 
in any position—upside down . . . sideways . . . or at 
any angle. The only completely hydraulic marking unit, 
employing the roll marking principle, that permits the 
marking of parts while in a fixtured position. 


Also available with our standard base and complete 
with built-in oil reservoir, oil filter, motor and pump 
system pressure regulator, foot actuator, and all elec- 
trical controls. 


CADILLAC NO. 54 HYDRAULIC MARKING MACHINE 


Here single pressure control regulates full range of 
pressures—marks round, flat and irregular surfaces. Can 
mark a very light legend into nonferrous metals . . . 
extremely deep legends into tough steels. It is ruggedly 
built and simple to operate. 


« CADILLAC NO. 52 AIR IMPACT PRESS 


Can be furnished in bench or floor style models. Has built- 
in features, including positive air and electric safety con- 
trols. Highly versatile for— 
MARKING o BRANDING 
STAKING * CRIMPING 
PIERCING © CUT-OFF 
COLOR MARKING 


CADILLAC NO. 60-U PNEUMATIC MARKING MACHINE * 


Meeting the needs for a low-cost, power operated roll 
marking machine, it offers high speed production, low 
initial cost, and completely automatic work cycle. Can 
be easily operated in conjunction with a rotary feed 
table or in an automated line . . . can be mounted in 
any position desired. Also available with CADILLAC 
standard base. 


Write for Bulletin No. 52, HAND HOLDER CADILLAC MODEL NO. 32 Write for Bulletin No. 60 
STAMAX ROLL DIES INTERCHANGEABLE Automatic Numbering Head SPECIAL STAMAX CODE 


STAMAX TYPE INSERTS ; INSPECTION STAMPS 
(Special Berrel Style Shown) AND SYMBOLS 





=. 


BAN! 
Developed by Cadillac for For marking part and detail num- ase Hard and tough — won't 
the REALLY tough marking bers, dates, inspection marks, tool Perfect for consecutive serial numbering. mushroom, chip or split. 
job. checks, name plates, etc. Standard Models Available Priced right. 


For further information regarding marking devices and equipment, write for Bulletin No. 41. 
CA ILLAC Originetors of STAMAX Steel Stamps and STAMAX Marking Dies 
D STAMP co. Corner of RYAN and NANCY ¢ DETROIT 12, MICHIGAN 
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Innovation and Obsolescence 

[wo factors that affect the level of 
industrial activity are invention, as of a 
typewriter or airplane that creates new 
industries, and innovation, that im- 
proves the function of some existing 
product. Innovation has been called 
“creative destruction” and “planned ob- 
solescence”™” in referring to its effects 
on consumer replacement of products. 
Some abuse of the planned obsolescence 
concept has occurred. True innovation 
brings real value to the consumer in the 


form of 


an improved product instead 
benefit. To 


rrovide a supply of real innovations, 
| 


of mere change without 
good planning includes a constant pro- 
gram of development to create a back- 
log of expandable projects, so that there 
is no need to change a product for 
change’s sake, without real benefits. 
Innovations have improved product 
performance, but the added features, by 
increasing components in a_ product, 
have sometimes decreased reliability. 
Service calls have increased and the 
total spent on service of appliances now 
averages more than $70 per household 
per year. Design and manufacturing 
effort 


more tree of service 


s required to produce a product 


Based on a paper by Robert E. Brooker, pres 
lent, Whirlpool Cory 1965 Porter, Detroit 15 
Mich presented at the National Applian 
Technical Conference 
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Improving Plant Layouts 


Engineering a plant revision depends 


on careful planning for success and this 
in turn is dependent on the methods 
used im planning and carrying out the 
project. Whatever method is used re 
quires that the gathered information be 
organized and systematically tabulated. 

lo accomplish this. a five-step pro- 
cedure is described, with the forms used 
and examples. Step one is to make a 
product load analysis. Step two is to 
break down a representative model into 
its subassemblies and components, Step 
three is to make a route sheet based 
on information obtained in step two. 
Step four is to post from the work route 
sheet by machine centers. Step five con- 
sists of developing cross charts for solv- 
ing the complex flow patterns and ac- 
tual machine or work center relation- 
ships from which the revised layout is 
developed. This is the quickest way to 
obtain total distances moved for the 
existing layout. 
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At this point a criterion is applied: 
if the material handling savings will not 
recover cash outlay for modifying the 
layout, the project is not recommenda- 
ble. If recommendable, additional analy- 
sis is made. and a _ three-dimensional 
model is made. As a final review of 
operations, an estimated financial state- 
ment is made for the new plan and 
compared with the preceding year’s 
financial statement 
Based on SAE Paper 189A by N. L. Schmeich 
el, Sterling National Industries Society of 


Au‘omotive Engineers Inc 485 Lexington 
Ave., New York 17, N. Y 
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Revising Plant Layouts 

Reasons for changing a plant layout 
might be that new equipment is to 
be installed, existing equipment is to 
be removed, transposition of existing 
equipment is dictated by change in op- 
eration sequence, changes in availabil- 
ity of space have occurred. better utili- 
zation of available space is required, 
reduction of supervisory personnel is 
desired and can be accomplished by 
bringing together similar facilities, re- 
duction of delay in waiting between 
operations is desired, or reduction of 
in-process inventory is desired. 

For justification, clear and accurate 
cost figures are needed as well as 


What do we 


gain? How much will it reduce operat- 


answers to the questions: 


ing costs? How long will it take to pay 
for it out of savings? 

Three case histories are detailed to 
show methods of estimating costs and 
evaluating the gains. In the analysis. 
the number of months required to amor- 
tize the cost of new construction 
through increase in net profits after 
taxes is of considerabl importance, but 
specific recommendations are not made. 
Based on SAE Paper 189B by John McIntosh, 
Ernst & Ernst Management Services Div 


Society of Automotive Engineers, Inc 485 
Lexington Ave., New York 17, N. Y 


Stylii and Roughness 
Measurement 

Surface finish ideally should be meas- 
ured by an infinitely small stylus. The 
standard calls for a 0.0005-inch-radius 
spherical tip. Some investigators have 
reported differences in measurements 
using a stylus sharper than the 0.0005- 
inch tip called for in the standard, but 
also conclude that errors due to the 
standard type stylus were too small to 
justify the risk of marring and the short 
stylus life attendant with a sharper 
stylus. To investigate the effects of 
stylus tips on measurements, tests were 
conducted using several different radii 
on different surfaces. Results indicated 
that on lapped and polished surfaces a 
sharper stylus was of no great value. 
It is not the fineness of the surface that 
requires a sharper stylus, but some 
other characteristic. Coarse ground sur- 
faces sometimes show more difference 
in reading due to stylus radius than fine 
ground surfaces. It is concluded that 
the characteristic requiring the sharper 
stylus could be the included angle of the 
scratches. Single-point tools usually 
have a wide angle or a nose radius 
blunter than the stylus, but grinding 
wheel grit could have a smaller included 
angle. 
Based on SAE Paper 195A by Frank W. Kahat 
and Charles H. Good, Micrometrical Mfg. Co 


Society of Automotive Enginecr; Inc 485 
Lexington Ave., New York 17 Y 
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Vinyl-Clad Metals 

The advantages of plastics and metals 
are combined by the lamination of vinyl 
to a piece of metal by means of an ad- 
hesive. Each of the three components 
the metal, the adhesive and the plastic 
is critical; the laminate will be only as 
good as the weakest of the three mem- 
bers. Metal 


functions; the first is removal of surface 


treatments perform two 


contarninants and the second is prepa- 
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ration of the surface for a complete 
bond. The metal surface must be abso- 
lutely free of water breaks; that is, it 
must be capable of being covered with 
an unbroken film of water. Thickness of 
the metallic phosphate coating must be 
rigidly controlled. Both thermoplastic 
and thermosetting adhesives are used, 
depending on end use of the laminate. 
Adhesives are applied by spraying o1 
roller coating and then the solvents used 
in the adhesive are driven off by evapo- 


rating them in an oven. 


The vinyl sheeting, made up in the 
exact formulation for the intended end 
use, is pressed against the hot sheet as 
it emerges from the oven. The vinyl 
and metal go through a pair of rubber 
combining rolls. The laminates can be 
supplied in long coils or in sheets 
Forming operations that can success- 
fully be performed include shearing, 
drilling, brake- 
press bending, stamping, roll forming 


crimping, punching, 


and cold drawing. Draft on deep draws 
is the same as required for the base 





* 
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solves clutch problem! 


Rockford’s multiple-disc Pullmore Clutches will fit severe space 


limitations. The smallest model of these compact clutches is 134,” 


dia. x 2.3” long! The wide range of sizes handles torque loads 


from 126 to 11,000 inch lbs.! Single and double clutches are 


available for oil or dry operation. The versatile double clutches 


can drive forward and reverse, can obtain high and low 


speeds, or can be used as clutch and brake combina 


tions. Pullmore Clutches are used on machine 


metal alone. A clearance of about 0.003 
inch should be allowed for the thickness 
of the laminate. Lubrication used dur 
ing forming should be water soluble 
so that the vinyl can be cleaned by a 
water rinse. The material can be welded 
using high voltage and split-second 
welding cycles. Welding times exceed- 
ing 1/50th second can damage the viny] 
film. 

Based on SAE Paper 180A by P. E. Roggi 
and C. E. Kiernan, Naugatuck Chemical Div 
U. S. Rubber Co. Society of Automotive Engi 


neers, Inc., 485 Lexington Ave., New York 17 
m. Y 
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Value Engineering Productivity 
In a detailed report it was noted that 
$19.6 million was realized in cost re- 
ductions by some 32 product depart- 
ments from an estimated outlay of $762 
thousand. The average net yield after 
taxes by the trained value specialist at 
GE was $148 thousand. Average ratio 
in dollars of yield to cost was $25.72 to 
$1. Yet it has been found that optimum 
value through fulltime use of Value 
Analysis is achieved only sporadically 
in most industry and business. Also 
there has been no apparent orderly way 
of value engineering of end products 
For many enterprises, the only real 
measurement of value has come in the 
market place, either through lost sales 
or too little profit to stay in business. 
The need for value analysis is height 
ened by present labor costs and foreign 
competition. Presently, only some 40 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


percent ot American industry is using 
value analysis to any degree. Only by 
giving the customer more for less is it 
possible to achieve the objectives sought 
for the American economy. The price 


tools, materials handling equipment, for a function is the factor and the best 


metalworking machines and on place to control this price is at the con 


f ; arcs cept stage of a design and in prime 
many other industrial applications. f 


PULLMORE stages of manufacture when we select 


Write today for complete details. DOUBLE CLUTCH 


manufacturing alternatives for produc- 
ing functions. 

If acceptance of value analysis con- 
tinues to increase at the present rate, 
it will be possible to value engineer 
our whole industrial complex. This en- 
ables the prediction that the next few 
years will bring dramatic changes in 
the whole business community. 


Based on SAE Paper 182A by John F. Prender 
gast, General Electric Co. Society of Automotive 


1329 EIGHTEENTH AVE. 
ROCKFORD, ILLINOIS [MMMM 36 So. Wabash, Chicago, Ill. ae a eS See on, Se 
Use Reader Service Card, CIRCLE 140 
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Increased Use of Plastics 


Future volume of’ plastics consump- 
tion will be affected by population 
growth, changed living habits, available 
income for improved living conditions 
and technological improvements in plas- 
tic materials and their application. A 
Census Bureau forecast indicates for 
instance that there will be an increase 
of approximately 40 percent in house- 
holds by 1975. Considering the effect 
of these figures on one household appli- 
ance alone, it is anticipated that by 
1970, around 205 million pounds of 
plastic will be used in refrigerators, 
approximately 60 million pounds more 
than is being used today. Another tech- 
nological development that possibly will 
cause increased use of plastics for re- 
frigerators is the development of semi- 
conductor refrigeration techniques. 
When feasible, this would make pos- 
sible the production of refrigerating 
units whose cost is directly propor- 
tioned to the refrigerator’s capacity 
enabling the use of several smaller re- 
frigerators in a kitchen, each one lo- 
cated at the point of usage of its con- 
tents. 

Realization of these consumption 
levels of plastic is partially dependent 
upon eliminating some previous prob- 
lems in the use of plastics—misappli- 
cation of plastics, wrong materials 
specified for a particular part, parts 
incorrectly engineered and designed 
and lack of adequate quality control in 
production. 

Based on a paper by Leland K. Warrick, Hot 
point Co., presented at the National Meeting 


of the Society of the Plastics Industry, Inc., 
250 Park Ave., New York 17, N. Y 
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Inspecting Taper Threads 

A new technique for inspecting taper 
threads was developed for application 
on the rotary-shouldered connections of 
tool joints used in drill pipe for oil-well 
drilling. This technique also can be 
employed for inspecting taper threads 
for other applications and for cylindri- 
cal threads, which can be considered as 
taper threads having a taper equal to 
zero. 

The final inspection of taper threads 
customarily is made with plug and ring 
gages, whose position on the product 
is affected by the cumulative effect of 
all thread-element errors. For accurate 
threads and good fits, these errors must 
be kept to a minimum. In production, 
the thread profile can be controlled 
easily and the usual inspection instru- 
ments (such as optical comparators, 
thread-contour microscopes, thread- 
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16 press operations 


performed every second 


12 STATION 
PROGRESSIVE DIE! 


And, the precision and 
uniformity demanded by 
one of the nation’s quality 
hardware manufacturers 
had to be maintained in 
each of the millions of 
DOOR LOCK CASES to be 
produced. 


nd : 


Gut" 


Form 
2 Evelets 


Whenever ingenuity of die 
design, extreme uniformity 
and accuracy of piece 
parts or reliable mass pro- 
duction are problems— 
rely on B. Jahn progressive 
dies to add quality and 
profit to your product. 


Send for B. Jahn 
“Case History” 
Brochure — no 

obligation of course. 


Bb. Sahn) >. EE 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 


Use Reader Service Card, CIRCLE 141 
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ORILL TIP 


DRILL ROTATION 


DRILL HOLES 


more economically...more efficiently, 


DRILL FEED 


with controlled surface finish. 


Drill straight, round, accurately finished holes at 
high speeds...through solids, blow-holes, hard spots 


and across-holes, in one single operation. 


POR MM ayers. 
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If you are now using gun drills, it will pay 
to find out how ELDORADO can cut your 
costs, give you improved hole finish. 
Chances are there’s an ELDORADO Gun 
Drill in stock for you. Avail yourself of 
ELDORADO’s experience and research 


= 
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oe 


—_-- 


J 


facilities to answer your ‘hole’ problem. 


Send for NEW LITERATURE on Gun Drills and Gun Reamers. 


ORDER STOCK SIZES FOR IMMEDIATE SHIPMENT. TO SPECIFICATIONS, ON NORMAL DELIVERY. 





MADE TO YOUR SPECIFICATIONS: 


AVAILABLE FROM STOCK: 





Sizes 1250” to 2” dia 


Ve" to Y2” dia. in 64ths 


V2" to 44” dia. in 32nds 





OA Lengths] 4” to 120” with dia. limits 


10”, 16", 22”, 36” 


16”, 22”, 36” 





Drivers Std. or to fit your need 


-750” dia. x 2%” long 


1” dia. x 244” long 








Tips Carbide 





Carbide 





Carbide 








Now, order from stock, or send in your specifications for a prompt quotation. 








Specializing 100% in Gun Drills and Related Tools. 


G) ELDORADO TOOL« mfg. corp. 


% Trade Mark 


Use Reader Service Card, CIRCLE 142 
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height gages, and similar devices) are 
generally Also, 
produced with standard pro- 
profile 


satistactory. since 


threads 
cedures have rather uniform 
throughout the entire thread, inspection 
of thread profile in a single location in 
most cases is sufficient. 

On the 


methods for 


other hand, the existing 


inspection of the other 
(lead, 


over-all 


thread elements taper, round. 


ness) and of the geometric 
shape of the threads are rather cumber- 
some. Most of these methods measure 
one thread element at a time and usual- 
ly in a single plane only. For determin 
ing the dimensions of the entire thread, 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


and for obtaining a picture of the over 
all thread configuration, measurements 
in a number of planes have to be taken 

With the new technique, simultane 
measurements of 


ous and continuous 


the variations of thread _pitch-cone 
radius and the lead are obtained against 
an accurate’taper and an accurate lead 
respectively. The variations are regis- 
tered electrically and recorded on 
charts. 

The technique described provides a 
reasonably fast method 


for simultaneous and continuous deter 


and accurate 
mination of all element errors, except 
on profiles, and of the over-all geometric 
shape of the threads. The thread pro 
files must be inspected separately. 

Based on ASME Paper 60-SA-6, by A. A. Mit 
tenbergs, Battelle Memorial Institute; and Ned 
Rodgers, American Iron and Machine Works 


Co. American Society of Mechanical Engineers 
29 W. 39th St., New York 18, N 
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Fundamentals of Technology 
Two important American 
business life have been the subject of 


areas of 


much misinterpretation. First, the role 
of the individual in a large-scale organ- 
ization and, second, the relationship of 
technology to the individual and to so- 
ciety have been misunderstood. 

For the first, many observers conclude 
that the individual has become lost in 
the crowd and is no longer essential; 
actually, creative thinking is the prov- 
ince of the individual 
a group does not relieve anyone of the 


association with 


need for individual initiative. In both 
large and small companies individual 
initiative and creativity is needed. 
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Second, the growth of our technology 
sometimes is so fast that it is not well 
understood. Defined, technology is the 
sum total of all the tools and techniques 
that multiply 
human effort. Modern technology is a 
that 
and equipment, skills and techniques, 
But it 
Tools were fashioned to aid, 


men have enlisted to 


force brings together machinery 


men, money, and methods. has 
limitations. 
not to replace the human hand, Ma- 
unlike 


hand 
to correct them. Machines are subject 


chines have weaknesses and, 


man, do not have the means at 


to a deadly disease, they are susceptible 
at all times to the insidious blight of 
obsolescence. Man, happily, has yet to 
become obsolete. 

Based on a speech by Henry B 
president, E. I. du Pont, vice president, E. I 
du Pont de Nemours & Co., Wilmington 98 


Del., at the dedication of the New Science Bldg., 
Sul Ross State College, Alpine, Tex 


du Pont, vice 
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Trends in Aircraft 
and Missile Metal 
Removal Techniques 


lransition to jet aircraft and missile 
production has meant a changeover 
from machining aluminum to machining 
steel and special alloys. Applications 
and limitations of milling, turning, drill- 
ing, tapping. grinding and nonmachin- 
ing methods of metal removal are dis- 
Metal tool life 


cutting fluids and other factors are in- 


cussed removal rates, 


dicated in tables and graphs for many 


of the different materials machined. 


Based on SAE Paper 160A by Michael Field, 
Metcut Research Associates, Inc. Society of 
Automotive Engineers, Inx 485 Lexington Ave 
New York 17, N 


, 


Comparison of Steel Castings 
and Weldments 


Steel castings and steel weldments 
ire competitive materials employed in 
ferrous metal fabrications. They are at 
times used as replacements for each 
other in engineering structures, depend- 
ing on the cost and quantity differen- 
tial and the the de- 


has in the material of construc- 


familiarity which 
signe! 
tion and the service application of the 
particular engineering structure. 

The this 
undertaken with the 


studies of research were 


express purpose 
of providing information on the design 
of steel casting and weldment sections 
ind a comparison of the properties of 
so that the design engi- 
with the 
engineering characteristics of these two 


these sections 


neer may be more familiar 
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methods of fabrication for use in stress- 
carrying parts of engineering structures. 

The L design produced as steel cast- 
ings and weldments of wrought steel 
static and 
performance of 


plates, subjected to 
dynamic The 
these structures was then compared. 


was 
loads. 


The L and box section test specimens 
employed in this research were manu- 
factured by methods which are consid- 
ered standard commercial practice for 
The 


steels used were carbon steels normally 


each process. wrought and cast 


employed and generally specified for 
each particular manufacturing process. 
It might have been desirable to have 
these two materials of comparable ten- 
sile strengths, but the essential require- 
ment was that the study and the com- 
parison of these materials should be 
based on normal commercial weldments 
and steel castings, as they are generally 
specified for similar service applica- 
tions. The interest lies in a comparison 
of casting and weldment designs; not 
of cast steel and wrought steel plate. 











Payoff End of a Production Marvel 


A cut-off saw’s value is proven at the discharge 
end of the machine. How quickly the trough is 
filled with accurately cut-off pieces can mean the 
difference between profit and loss on many jobs. 
The R. J. Sudrick Co., Des Plaines, Illinois, 
manufacturers of precision aircraft components 
had to cut-off 4600 blanks from 34%” round, 303 
Stainless Steel Bars 
They bought our Marve No. 6A4 High Speed 
Heavy Duty Automatic Bar Feed Hack Saw 
Machine; used Marve. High-Speed-Edge Hack 
Saw Blades, and got the high production, ac- 
curacy and economy they desired. 
PRODUCTION? Constant at 20 pieces per hour floor to 
joor 


ACCURACY? Held well within the permissible toler- 


ance of +.010 —.000 


Just 14%¢ per cut. Only twenty-three 
MARVEL blades were needed to make the 
4600 cuts, and not a single blade failure 
due to blade breakage. MARVEL High- 
Speed-Edge Blades are unbreakable. 


BLADE COST? 


The point is this: Marvet Metal Cutting 
Hack Saws equipped with MARVEL High-Speed- 
Edge Hack Saw Blades are an unbeatable 
combination for economical, accurate and safe 
cutting-off. 

If your hack saws are not producing the 
economy you need to meet today’s competition, 
try marveL High-Speed-Edge Blades. They 
will give you the competitive edge every time. 
Write for Catalog C-85 which has the complete 
story on MARVEL Hack Saws and Band Saws, 
Hack Saw Blades and Band Saw Blades. 


ARMSTRONG-BLUM MFG. CO. 


5700 W. BLOOMINGDALE AVE., CHICAGO 39, ILL. 


rMARYELERW SS 
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For almost every 
hardness testing 


requirement 


There’s a Wilson “Rockwell” 
instrument to do the job 


Wilson “‘Rockwell’”’ Hardness Test- 
ers can help make your products 
better, stronger, longer lasting. 
They give reliable results on the 
production line, in laboratories, in 
tool rooms, and in inspection de- 
partments. They’re as easy to use 
as a center punch, as durable as a 
machine tool, as sensitive and ac- 
curate as a precision balance. That’s 
why Wilson “Rockwell” is recog- 
nized as the world’s standard of 
hardness testing accuracy. 


Write for Catalog RT-58. 
It gives complete details on 
the full line of Wilson hard- 
ness testing equipment. 


WILSON “"ROCKWELL’ 
HARDNESS TESTERS “< 


Wilson Mechanical Instrument Division 

American Chain & Cable Company, Inc. 

230-H Park Avenue, New York 17, New York 
Use Reader Service Card, CIRCLE 144 


Wilson ''Brale” 
Diamond Penetrators 
give Perfect Readings 


A perfect diamond pen- 

etrator is essential to 
accurate testing. Only 

flawless diamonds are 

used with Wilson 
“Brale” penetrators. 

Each diamond is cut to 

an exact shape. Micro- 

scopic inspection and a 
comparator check of each dia- 
mond—one by one—assure you 
of accurate hardness testing 
every time. 

Visit us at Booth 361 
Production Engineering Show 


ae: | 





fully automa 
modes alone daying etd 





tech digests 


This research encompassed a study of 
products of fabrication; 
therefore, there was no selection made 
of the specimens to be tested. The cast 


commercial 


and welded specimens were considered 
satisfactory for testing if they 
visual inspection by the producer. 


passed 


Based on ASME Paper 60-SA-2, by Harry R 
Nara, D. K. Wright, Jr., Case Institute of 
Technology, and Charles W. Briggs, Stee! Foun 
ders Society. American Society of Mechanical 
Engineers, 29 W. 39th St., New York 18, N. ¥ 


High-Energy Rate Forming 


Closed-cavity extrusion molding is 
defined as the forcing of metal in a 
semisolid or plastic state through a 
small outlet (orifice) into a defined 
volume (die cavity) to produce a fin- 
ished or semifinished configuration with 
high physical properties. 

The application of high-energy rate 
to production is feasible—however, 
there remains a considerable amount of 
still to be 
several 


development work accom- 
plished. The 
sound with only detail information re- 


maining to be gathered before specifi 


processes are 


parameters are established. It must be 
recognized that each method of apply- 
ing high-energy rate has its own area 
of application. No one method is the 
panacea for the material processing in- 
dustry. They should be applied only 
when the job cannot be done any other 
the finished better 


way, product is 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


physically or when it can produce the 
product more economically 

The several processes still require a 
We 


devices for 


amount of manual work. 
handling 


tools and material. In addition, a whole 


great 
must improve 


new concept will be required in the 
design of quick opening dies. The de- 
sign is made more difficult because of 
the high internal pressures acting upon 
the material and the dies. With diligent 
effort on the part of industry it is cer- 
tain that the utilization of 


high-energy rate in production will be 


maximum 


made in the very near future. Through 
the application of these new processes 
we offer to the design engineers un- 
fettered design freedom. 

Based on SAE Paper No. 160C by E. W. Fed 
dersen, Convair Div., General Dynamics Corp 


Society of Automotive Engineers, Inc., 485 Lex- 
ington Ave., New York 17, N. Y. 
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Model KBS-3 


Accurate, —~2 
Fully Calibrated— 
Anyone can operate 


Model KBS-3 sharpens new and used 
right and left hand drills and cutters, 
from 0.008” to 0.120” dia. with 
microscopic accuracy. Models for 
larger drills also available. Point angle 
adjustable from 90-180°; Relieving 
0-20°; Concentricity guaranteed. 


Standard Equipment: 20X magnifying 
glass, dressing diamond, adjustable 
side-stop for flat drill grinding, 
grinding wheel, lamp. 


Simple to operate, ANYONE can grind 
precisely with the Meteor after 
10 minutes instruction. 


For further information, 
and free-trial offer, 
contact... 


ASSOCIATED AMERICAN 


WINDING MACHINERY; INC. 


750 St. Ann’s Avenue, New York 56, N. Y. 
CYpress 2-5050 


5935 West Grand Avenue, Chicago 39, Ill, 
TUxedo 9-0700 


Use Reader Service Card, CIRCLE 145 
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Metal Fabrication by 
Explosives 


The difference between conventional 
and explosive fabrication is the pres- 
sure-time work curve of the two meth- 
ods. In explosive forming, the metal 
moves rapidly through its elastic range 
and into the plastic range, producing 
permanent set or shape within micro- 
seconds. It is in this phenomenon of 
high-rate stress-strain that the plasticity 
of metals behaves differently from that 
under 
conditions 


conventional 
initial 


observed stress- 


strain where stress 
loads are much lower. 

A complete understanding of the ac- 
tion taking place in the metal under 
high stress-strain rates is not known. 
Atoms in a metal crystal are spaced at 
intervals and are held in position by 
the cohesive and repulsive forces acting 
between the atoms. It 
which are disturbed and rearranged un- 


is these forces 


der a stress which produces strain. 
This deformation is called “slip” and 
takes place along many planes in the 
crystal grain. It can be theorized that 
under high stress-strain rates associated 
with explosive forming, the atoms go 
through a series of slip. brake and heal 
events failure 


occurs when the healing process or co- 


very rapidly. Ultimate 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


hesive forces between the atoms of the 
metal are insufficient to cope with the 
continued process of slipping. This 
when the duration has 
been applied for too long a period. It 
is therefore control the 
duration of high stress application to 


occurs stress 


necessary to 


combina- 
tions of stress and strain can cause frac- 


prevent failure. Improper 
turing or shattering of the metals. 

There is a band of high stress-strain 
combinations which can be used for the 
successful forming of metals by explo- 
sive forces. The main avenues of inter- 
est are sizing, forming, forging, weld- 
ing, compaction, and conditioning. Oth- 
er processes of minor interest are em- 
shearing, joggling, 
threading and extrusion. 

Savings on over-all costs can be at- 
tained by the proper design-fabricating- 
tooling combinations just as metal parts 


bossing, flanging, 


are formed successfully by the proper 
explosive-technique-tooling combination. 


Based on ASME Paper 60-MD-4, by Vasil 
Philipchuk, American Potash and Chemical 
Corp. American Society of Mechanical Engi- 
neers, 29 W. 39th St., New York 18, N. Y. 





* Acme Industrial figures your 


Free? 


A daily time and work 
. finest 


. Acme saves it 

No, Acme bush- 
Fastest de- 

. dependable 
precision remarkably 


perfect. 


certainly. 
distributor. 
livery standard. . 
quality (a tradition) ex- 
pected .. 


] 
’ 


"be 
~ 
* 


for you. The FREE Lock Screw 
Locating Jig instantly gives loca- 
tion for lock screw drilling and 


tapping. Handy? You bet. 


Honest. 
free, too. But just as important, 


ings (all 30,000 sizes of them) aren't 
they’re close as your nearby Acme 


time is money. So. . 
saver? C 


vo” 


5 
«~~» 
* 


what..... 
a FREE 
lock screw 


ACME INDUSTRIAL COMPANY 


210 North Laflin, Chicago 7, Illinois 
SAVE my time and work! 
*»* Send me a FREE Lock 
Screw Locating Jig. No obligation, 


of course. 
©) Send your bushing catalogs, too. 


Name. 





Firm. 





Address. 





SS SS 
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See these new Sundstrand 


AT BOOTH No. 1014 


Machine Tool Exposition, 
September 6, 1960 
International Amphitheatre, 


Chicago, Illinois = 

















See these new cost reducing Sundstrand ma- Thread milling machine with 
chines for milling, turning, grinding, broach- sine bar adjustment. 
ing, drilling, and thread milling operations. 

See ease of set-up, adjustment, and numerical 

controls for small lot work . . . automatic 

cycling and multiple spindle precision ma- 

chining for high production. 


Visit booth 1014 . . . See how Sundstrand’s 
new machines and ‘“‘Engineered Production” 


methods can save time and money for you. 


SUNDSTRAND 


Modern Machine Tools = Production Efficiency 
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» Machines in action... 














Numerically controlled single 
spindle machine, with 
automatic tool changer. 









































Vertical broaching machine 
for push, pull or surface 
broaching. 


Three axis numerically con- 
trolled vertical spindle machine 


with 20-position tool changer. 


Precision multiple spindle drill- 
ing, boring, reaming or tapping 
machine, 
Automatic universal thread- 
milling machine has simple dial 
setting . . . no cams to change. 
Vertical knee-type milling ma- 
chine has precision angular bor- 
ing or milling spindle. 


Multi-cycle tracer lathe with 
turret for ruff 
cuts and 


and 
cross-feeding 
slide for facing cuts. 


indexing 
finish 





New design multiple-tool auto- 











Automatic multi-cycle 
tracer lathe. 
































Numerically controlled 5-axis 
Omnimil with automatic tool 
changer. 











SUNDSTRAND MACHINE TOOL sevvivere, 


lhe 


ok i rn 
4 : 
Milling 
Machines 


el 


Belt and 
Wheel Grinders 


Automatic and 


Multiple-spindle 
Tracer Lathes 


Drilling Machines 
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matic lathe. 


Vertical broaching machine has 
“building-block” principles for 
easy conversion to pull-up, pull 
down or surface broaching. 


New conveyor type abrasive 
belt grinder. 


9 New 
grinder, 


belt 


micrometer in- 


centerless abrasive 
with 
feed of regulating wheel, as- 
sures precision size control of 
work \” to 4%” diameter. 

Rotary surface grinder hasauto- 
matic cycling for production 
work and convenient controls 
for precision tool room grinding. 


New universal bed-type Rigid- 
mil with 50 h. p. horizontal and 
20 h. p. all angle head. 


Numerically controlled 5-axis 
Omnimil, with 60-unit tool 
changer. 


ILLINOIS « DIVISION OF SUNDSTRAND CORPORATION 


Lp 7 


Broaching 
Tools 


yee 
<< J 
ss. I j 


Thread Milling 
Machines 


Broaching 
Machines 





MANHATTAN 
DIAMOND WHEELS 


Cut Cool and Free—Last Longer 


Manhattan Diamond Wheels are engineered to give you 
faster, cooler cutting and longer life. 


Advancements in Diamond Wheel construction and NEW 
RESINOID BOND developments fully utilize the advan- 
tages of both man-made and natural diamond insuring top 
performance from all Manhattan Diamond Wheels. 


TRY Manhattan Diamond Wheels on your toughest appli- 
cation—find out for yourself how they perform in your 
plant—under your conditions—on your operation. 


ENGINEERED 


* New Bonds 
- Longer Life 


- Bonded for Specific 
Grinding 
Requirements 


¢ Natural or 
Man-made Diamonds 


“MORE USE PER DOLLAR” 


Ruio6e! 


RUBBER WRITE TO DIAMOND WHEEL DEPARTMENT 


PRODUCTS MANHATTAN RUBBER DIVISION—PASSAIC, N.J. 


... MORE USE 


PER DOLLAR” RAYBESTOS-MANHATTAN, INC. 
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...they all 
prefer PRODUCTO 


die sets 


DIE DESIGNERS 


appreciate the unlimited 
selection of die sets which 
ae a 5 hy accommodate any type 
aa F 


%: 
: = i. cee Bs 2 : of die design. 
. oo 7S 
oe ‘é Be ne A 6 ~ 
> us 7 Pe | do 
¥ © +» , + 4 , 


DIE MAKERS ; 


like the amazing speed . 
ss & 
and ease of ‘‘take- . 


apart and put-together”’ 


made possible by 
Quwik-Fit Guide Pins 


(Safer handling, too.) . & 


PRESSROOM FOREMEN 
are convinced that Producto die 
sets maintain accuracy through 
long runs, keep production 
up, downtime down. 
“Quick, jam- 
free assembly and 


- | 1. < * disassembly, lasting accuracy, 
CONTRACT — s , 


unlimited selection of sizes and styles! Add to 
SHOP OWNERS . P , en 
ntie denen couse | a these advantages the benefits of immediate service in every 
set accuracy, dependable lo industrial center through Producto’s growing network of 46 branch 
po setomk eg _ assembly plants and distributor warehouses...and you realize why “They all prefer 
confidence with which they Producto”. * A WEALTH OF DIE SET INFORMATION is available 
specify Producto. to you, free, in the comprehensive, easy-to-use Producto 
Catalog No. 11, and in regular issues of 
Die Set Digest. Write today 
for these valuable 
aids. 


THE PRODUCTO MACHINE COMPANY 


925 Housatonic Avenue, Bridgeport 1, Connecticut 


ROoODuUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 
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BURGMASTER 


THE WORLD’S MOST COMPLETE LINE OF 


13 Burgmaster machine models will be shown at the Machine Tool 
Exposition. The many new developments in the Burgmaster line will 


THE MACHINE TOOL 


be introduced by means of actual production demonstratons. Three 


entirely new Burgmaster models will be introduced and there will 
also be seven tape controlled Burgmaster machines in operation to 


CAMEPED 


show how you can reduce lead time from weeks to hours while 


increasing production by fully automatic machining. 


Be sure and see what the modern Burgmaster line of drilling, 
tapping and boring machines can do to substantially reduce your 


Exposition - 1960 


machining costs, increase production, reduce lead time and tooling ’ new 


cost and improve product quality. 


\ 


| 
' 
| 
; 
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HAND OPERATED 

DELS TO BE SHOWN 
Model 1C— 1/2” drill and tap capacity in cast iron; 1 hp 
Model 2B—3/4” drill and tap capacity in steel; 2 hp 


Model 2BR Radial —3/4” drill and tap capacity in steel; 
2 hp. 


HOW HAND OPERATED BURGMASTER TURRET DRILLS 
INCREASE PRODUCTION 


Fast power turret indexing to perform a sequence of 
machining cperations; Pieselective spindle speeds — auto 
matically changed for each spindle; Precision depth 
control; Quick setup — ideal for short run work. 


See the new Burgmaster Lead 
Screw Tapping Head in action. This 
attachment greatly improves the 
accuracy and finish of tapped 
threads and eliminates scrap due 
to pulled or loose threads. 


~ 


a 
7 
[pee 
. => 
} ; 


AUTOMATIC HYDRAULI( 


MACHINES TO BE SHOWN 


Model 2BH — 3/4” drill and tap capacity in steel; 2 hp 

Model 25AH — 1-1/4” drill and tap capacity in stee 
7-1/2 hp 

Model 3BH — 1-1/2” drill and tap capacity in. steel; 
10 hp. 


AUTOMATIC HYDRAULIC MACHINE FEATURES SET THE 
PACE FOR FASTER PRODUCTION AND HIGHER QUALITY 
Automatic operation determines the pace — one man can 
operate more than one machine with less effort and 
fatigue, while increasing production; Simple controls mean 
faster setups ideal for short run work; Pre-selective infi 
nitely variable spindle feeds, pre-selective spindle speeds 
and pre-selective depth control 


NEW IMPROVED FEATURES 


* Temperature and pressure compensated hydraulic feed 
— infinitely variable 
Direct reading rate of feed indicator 
4-speed motor drive for wider speed range 
Reciprocating feed for chip removal on deep hole 
drilling 
Forged spindle with gear integral 
“V" type automatic turret clamping ring 
Quick-set depth stops 
Improved lead screw tapping head 
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PRESENTS..... 


TURRET DRILLING, TAPPING AND BORING MACHINES 
SEE 7 TAPE CONTROLLED BURGMASTER TURRET DRILLS AT 
THE N-M-T-B EXPOSITITION BOOTH 834 


TAPE CONTROLLED 
MACHINES TO BE SHOWN WHAT BURGMASTER TAPE CONTROL MEANS TO YOU 


Model 2BHT — 3/4” drill and tap capacity in steel; 2 hp; Greatly reduced lead time — get into production in a 
10” x 18” positioning table; GE 2-axis tape control. few hours; Eliminates complex fixtures or index devices. 
Model 2BHTL—3/4” drill and tap capacity; 3 hp, Drill iigs and bushings not required; Much less spoilage 
4-speed motor; 15” x 26” positioning table; GE on difficult jobs—— machine does not depend on oper- 
ator's skill; Greater accuracy — holds hole location to 
.001”, repeatable to .0005”; Easy to program — 1 minute 
per hole location; Prepare tape— 4 holes per minute; 
Set-up machine — 3-5 minutes per tool. 


3-axis tape control 

Model 2BHTL— 3/4” drill and tap capacity; 3 hp, 
4-speed motor; 15” x 26” positioning table; Hughes 
3-axis tape control 

Model 25AHT — 1-1/4” drill and tap capacity in steel; 
10 hp, 4-speed motor; 15” x 26” positioning table; GE 
2-axis tape control 

Model 3BHT — 1-1/2” drill and tap capacity in steel; 
15 hp, 4-speed motor; 20” x 30” positioning table; GE 
2-axis tape control Forty minute 16 mm sound film 
Model 3BHTL— 1-1/2” drill and tap capacity in steel; te showing all Burgmaster Turret 
15 hp, 4-speed motor; 30” x 45” positioning table; GE S 3 Drills in operation is available 


“ t i 
2-axis tape control without charge. 


Write for Bulletin describing the 
complete line of Burgmaster 6 
and 8- Spindle Turret Drilling, 
Tapping and Boring Machines. 


Model 3BHTB— double housing planer type; 1-1/2” 
drill and tap capacity in steel; 15 hp, 4-speed motor; 
48” x 60” positioning table; GE 2-axis tape control. 


MANUFACTURING COMPANY, INC. 
15001 South Figueroa St., Gardena, Calif. 
FAculty 1-3510 * DAvis 9-4158 


BURGMASTER DIRECT SALES OFFICES: Ridgewood, N.J., 86 North Maple Ave., Glibert 4-3002 + Chicago 5, 
I., 4908 Lincoln Ave., LOng Beach 1-1178 * Cleveland 7, Ohio, 14706 Detroit Ave., ACademy 6-7030 » Detroit 
37, Mich., 13730 W. Eight Mile Rd., Lincoln 8-4333 + San Francisco, Calif. 


Plus dealer representatives in other industrial centers. 
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\ SOLID CARBIDE 
TOOLS AND BURS 


Job Applications 


THERE IS AN ATRAX SOLID CARBIDE END MILL ENGINEERED 
FOR SUPERIOR CUTTING PERFORMANCE ON ANY MATERIAL! 


RECOMMENDED APPLICATIONS TYPICAL SERIES 1505 PERFORMANCE ON ROCK- 
ATRAX “STANDARD” 
SOLID CARBIDE END MILLS WELL C-64 HARDENED TOOL STEEL WORKPIECE 


202 different “standard” Atrax Solid Carbide Elongating %” slot, 
End Mills in 20 different series, each engi- | 1/16” deep at 700 
neered for a specific cutting application and 8 rpm 

recommended for specific materials. : , 

The most widely used Atrax End Mills and — a a ae Step cutting 3/16" 
the materials on which they are engineered " wide—3/32" deep at 
to perform best are shown in this table: ——— 1150 rpm. 





Counter boring at 
1150 rpm 


Note high surface finish and absence able wear land after completing three 
of burs and scoring. This Atrax %” operations on this hard-to-cut 
1505 End Mill showed no appreci- material. 





























— 


Series | Series | Series | Series |Series 
1501 | 1502 | 1503 | 1504 | 1505 
Carbon Steels x 
Free Cutting Steels 
| Nickel 
| Nickel Chrome 
Stainless Steels 
Cast Iron 
_Matteable tron 
Aluminum 
Zine Alloy There is an Atrax “Standard” Solid Carbide End 
Copper Mill job engineered for virtually every End Mill- 
eek Metin ing application. The Atrax Catalog gives engineer- 
Fibre ing data on speeds, feeds, use of coolants and job 
a hints that will further increase tool life produc- 
tion when you specify and use these superior 
Monel Metal Atrax Tools. 
Toughened & Heat 
ss Treated Steel 
| Hardened Steels 
| Thenivm 


Megnesivm x THE ATRAX COMPANY 
X—Preferences 240 DAY STREET, NEWINGTON 11, CONNECTICUT 





Material 





Send for your copy of the 148 page Atrax Catalog 
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ANOTHER PRODUCT 


the New 


Here is the VIZI-DISC mounted on a portable electric grinder, 
WGC ready to run. Note the unique shape with parallel sides. 


lets you see 
your work while 
you grind./t cuts 


cooler and gives you 
pin-point accuracy 


As the grinder starts, note the spinning pattern, similar to an 
The unique shape of the METALITE VizI-Disc 


gives it “see-through” like a fan blade or 

an airplane propeller. The operator can see 
right through the work area of the disc. 
Obviously, the intermittent action means 
cooler operation. Get a free demonstration 
of Viz1-Disc. Just call your Behr-Manning 
representative or write Dept. TE-9, 
BEHR-MANNING Co., Troy, N, Y. 

A Division oF NorRTON COMPANY. 


airplane propeller or the blade of an electric fan. 


Full rpm. With the VIZI-DISC there is no blind spot. You see 
your werk while you work, as the grinder gets revved up. 








One ofa series 


The Case for the Terrestrial Traveler 


Figure that every thirteen seconds American drivers motor 238,000 
miles — the distance to the moon. Increasing the efficiency, comfort, and 
safety of this incredible private transportation system (60 million 
cars!) is a top project goal of the General Motors Research Laboratories. 
From this sizable R & D program have already come a number of 


experimental controls and driver aids now being evaluated in the field. 


New ways of supplying drivers with traffic and road information — 
electronic edge-of-road detectors; communication systems for giving 


drivers audible road and emergency information. 


Simplified driver controls — Unicontrol, a servo system in which the 


driver steers, accelerates, and brakes his car with a single control stick. 


Tested methods of automatic vehicle control — refined computers and 
electro-hydraulic servomechanisms that automatically guide cars and 
control their speed and spacing. 


Underlying these developments are a continuing series of fundamental 
studies. In vehicle dynamics research: investigations of the effect of tire 
properties, suspension geometry, mass distribution, springs and 

dampers on the ride and handling characteristics of cars. In human 
factors research: experiments to determine the perception and 

response of drivers to various traffic situations using different 

car control systems. 


At GM Research, we believe such fresh approaches will improve 
car-driver compatibility, providing additional convenience and 
enjoyment for tomorrow’s terrestrial traveler. 


General Motors Research Laboratories 
Warren, Michigan 


Car pickup coils and road wiring 
used for guidance and speed con- 
trol in one experimental automatic 
highway system under study. 
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Interested in 


major savings in tooling 


and press time ? 


Come to STRIPPIT - Booth 340 at Chicago's Navy Pier 


You'll get a fresh slant on ways to work metal when you 
visit the Production Engineering Show in September. Stop 
by the STRIPPIT booth and see how our self-contained 
punching units eliminate expensive dies, how the Flex- 
Q-Drill sharply reduces template making time, how out 
versatile Fabricators simplify pilot and production runs. 
SELF-CONTAINED HOLE PUNCHING UNITS reduce 
tooling toa simple assembly operation, Punches, stripping 
guides and die buttons are component parts of the unit. 
Nothing’s attached to press ram. No die set required! 

STRIPPIT FLEX-O-DRILL (left) speeds production 
of accurate templates and layouts. A table-top precision 
machine for drilling, reaming, center punching and scrib- 
ing, Flex-O-Drill does away with need for base-line 
drawings or vernier height gauges. Handles 4” material 


up to 24” wide and in any length. STRIPPIT MODEI 


September 1960 


15A FABRICATOR (right), the latest model of one of 
industry’s most versatile sheet metalworking machines. 
features the new Strippit Electro-Hydramatic Head for 
controlling the stroke. The time-saving Fabricator punches 


any sheet material up to yy ” thick, notches and nibb les up 


to 4” thick material. 

If you can’t make the show, be sure to write for the 
General Catalog explaining the STRIPPIT System. 
wip 


Sy 


nouay jute 


=. STRIPPIT inc. 


211 Buell Road Akron, New York 
In Canada Strippit Tool & 


In Continental Europe: Raskin, 8. A., Lausanne, Switzerland; In the 


British Isles: ELH. Jones. (Machine Tools) Ltd., Hove, Sussex, England 


Machine Company, Brampton, Ontarn 
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Whether your threading requirements cover miniature or very 
large tools, average or extremely close tolerances, run of the mill or 
space age components, short runs or long repetitive runs, some- 
where in the GEOMETRIC line there is a tool for the job. 


Precision operation, simplicity of design, interchangeability of 
chasers, high quality of materials and workmanship have made the 
name GEOMETRIC mean superlative tools. 








if you are not at present a user of GEOMETRICS, we invite your inquiries. If you 
are a user, we suggest further investigation of the broad line for other applications. 


For more information on the COMPLETE GEOMETRIC line, including range of 
sizes, special adaptations and styles not shown above, call your local GEOMETRIC 
Distributor, or write to 


GEOMETRIC -HORTON \ew HAVEN 15, CONNECTICUT 


Visit Booth 345 National Machine Tool Show 





U.S. DUPLEX MULTI-SLIDE 


SIMULTANEOUSLY 


FEEDS AT BOTH ENDS 
& PRODUCES TWO OR 
MORE STAMPINGS (© 


FORMS ¢¢ ASSEMBLES 


The new U.S. Duplex Multi-Slide is a double ended machine 
which more than doubles previous production potentials. 


With the U. S. Duplex you can @® Produce and assemble 2 different stampings 
from the same or dissimilar materials. @ Produce and assemble 2 complemen 
tary stampings. @ Produce stampings from one end, wire form from the other 
end and assemble. @ Produce 2 stampings and assemble with hopper-fed, pre 
fabricated parts. & Make 3 piece assemblies, feeding material from both ends 

and from the top. & Make 2 or more identical or different stampings not 
requiring assembly — and of the same or different material. @ And, can be 
operated as a conventional Multi-Slide by feeding material into one end only 
Standard U.S. Duplex Multi-Slide equipment includes a feed, stock straightener, 
check and ram action at each end and a common 4-slide forming position with 
double, vertical strippers at the center. Material up to 3” wide can be fed into 
both ends of machine simultaneously. Feed length is adjustable up to a maxi 
mum of 6” and can differ from each end of the machine. Investigate the econ- 
omies a U.S. Duplex Multi-Slide can give you. A few of these are: elimination 
of secondary operations; savings in floor space; ease of inspection of finished 
assemblies; and fewer rejects . . . all through the versatility of the ‘‘Duplex’: 


Write today for full information and 
specifications. Send us your samples or MMI 
drawings today and let us show you. 
See the U. S. Duplex Multi-Slide in Booth No. 
842 at the 1960 Machine Tool Exposition. 


US. TOOL COMPANY, INC. 


AMPERE (East Orange) NEW JERSEY 


US. Multi-Slides™ © U.S. Multi-Millers™ © U. § Automatic Press Room Equipment » U.S. Die Sets and Accessorie 





IM 
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Fool Steel Fopies 


IBM makes 200 per cent 


more type slugs per matrix 
with Bearcat Tool Steel 


Talk about enthusiasm! At the Lexing- 
ton, Ky., plant of International Busi- 
ness Machines Corp. they have good 


reason to sing the praises ol Bearcat 


tool steel. Recently, production of type 


slugs per matrix was improved 200 per 


cent by changing to a die made of Bear- 


eat. The die “kneads” raised letters of 


the alphabet into steel slugs. 
Beareat is best known for its remark- 
able shock-resistance. In this instance, 


the manufacturer also reported better 


resistance to wear, and easier machin- 
ability (as compared with the tool steel 
formerly used). 

Beareat is our super grade of shock- 
resistant air-hardening tool steel. It’s 
ready and willing to handle the toughest 
shock applications. Because it’s an air- 
hardening steel, Bearcat minimizes both 
quenching hazards and distortion in 
heat-treatment. 

Like to try Bearcat? Telephone your 
Bethlehem tool steel distributor. 
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BETHLEHEM TOOL STEEL 


repaired by welding 
if the proper 
procedure is used 


To incorporate design changes or repair, 
all tools and dies made of tool steel can be 
welded suecessfully if the following pro- 
cedure is observed : 


1. Full-anneal the tools. Good atmosphere 
control is necessary to avoid sealing and 
deearburization of the working surfaces. 
2. Prepare the crack for welding by “vee- 
ing” its full depth and length. Magnetic 
particle inspection is advisable. 


3. Use a welding rod which will deposit 


steel of the same composition as the tool. 


4, Preheat to 400 F - 800 F, and maintain 


this temperature during welding. 


5. Clean the slag from each bead before 


proceeding with the next bead. 


6. Immediately after welding, transfer 
the tool into a warm furnace (400 F min) 
and full-anneal. 


7. Machine or grind the weld to the de- 


sired tool dimensions. 


8. Heat-treat the tool by quenching and 
tempering to the desired hardness, using 
the standard procedure for the grade in 
volved. 


9. Grind the tool working surfaces. The 
depth of metal removal will depend upon 
the amount of decarburization produced 
in Steps 1, 6, and 8. 


The use of this procedure will permit 
the suceessful welding of tools if it is 
essential that welding be done. In the 
majority of instances, however, it will 
be found both cheaper and quicker to 
make up new tools. 

When emergency welding is done on a 
production line, it is often necessary to 
eliminate many of the steps mentioned 
above, thereby reducing the chances of 


producing successful welds. 





No other tracer attachment 
has all these features 


Traces from any Tracer controls tool Micrometer adjusts Adjustable Easy-to-reach Template rails 

template (round, in continuous path for cutting over, eccentric on control knob furnished any 

flat, wood, metal) for smooth, under or exact size. template protects initiates or length and with 

or standard product. accurate finish. lathe tailstock. interrupts cycle. brackets to fit 
any lathe. 





Tool post and Complete swiveling Does not limit Positive stop locks Adjustable valve Close-coupled 
holders designed for turning, boring utility of lathe... unit for non-tracing controls feed rate motor and pump 
for quick change of or internal cutting regular turning can cuts. for non-tracing eliminates hoses, 
pre-set tools. at any angle. be done with tracer work, assures sensitive 
installed. : control. 


For far less than you would imagine, you can quickly convert any good 
lathe for turning multiple diameter shafts or for turning, facing and boring 
contoured workpieces . . . single pieces or high production. Three sizes to 
fit any lathe up to 27!4” swing and up to 30 horsepower. 


Write for complete information. 


LELAND-GIFFORD 


WOR CC BST BRA, MABBAGCH YVUSBSE TT S 


HYDRAULIC LATHE TRACER ATTACHMENT 


Visit Leland-Gifford BOOTH 631 MACHINE TOOL EXPOSITION 
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Using the best conventional drilis available, it used to take Federal Boiler a full eight hours to 
drill a pattern of 60 holes, 3442” diameter, in an 8-inch stack of %” boiler plate. And tool life never 
exceeded 40 holes per grind. Now—with a SPEEDICUT “CHIPBREAKER"—the same job takes 
just three hours, tool life has zoomed to 75 holes per grind, and an extreme chip condition has 
been eliminated. And the SPEEDICUT ‘CHIPBREAKER" costs no more than conventional 
drills! Such spectacular time and cost-cutting records are the rule (not the exception) with 
SPEEDICUT “CHIPBREAKER". This unique tool, with the patented 
rib*, permits 50% to 400% higher feed rates, uninterrupted deep hole 
drilling and more holes per grind in any machinabie material. If drilling 
holes is a part of your operations, it will pay you to see the SPEEDICUT 
“CHIPBREAKER" demonstrated in your own plant on your equipment 
and type of work. Write today for descriptive brochure and name of your 
local authorized distributor. 





Adamas Carbide’s Record at Ford 


oe proves if pays to select by performance! 


ADAMAS JOB REPORT FOR: 


Ford Motor Company 


PLANT: 
PART(S): 
MATERIAL: 
MACHINE: Snyder Lathe 


OPERATION: Flange Facing—6- 


variable 
ADAMAS RECOMMENDATION: Grade 548 


j de 548 
RFORMANCE: With Gra ’ 
™ pieces per grin 


Sterling Plant, Warren, Mich. 
Ford Rear Axle Shafts—No. 4235 


SAE-1058 Steel Forging, Brinel 


47 flange OD to 2.46 
jlot diam. «+» 930 to 360 sfpm. «+ 
toon ~O16 «es depth of cut 











OPERATIONAL DIAGRAM 


ADAMAS TOOL 


\ USED HERE 


1 179-229 








.030 to -090 








inserts, Ford gets more 
a—uses Adamas as an 


approved supplier on this operation. 


@ The ability of Adamas Grade 548 to face flanges on more 
rear axle shafts, at minimized tool grinds, has greatly 
assisted in enabling Ford to substantially increase produc- 
tion. It has also played a part in Ford's obtaining lower tool 
costs... longer tool life... less machine downtime... . faster 
feeds ... variable speeds... . virtual elimination of rejects. 


Wi Grade 548's record 6-year run at Ford: optimum 
capability for consistent high performance and profitable 
volume production . . . Another outstanding example of 


what is being accomplished by Adamas in plants of all sizes 
throughout the country. 


PROGRESSIVE CARBIDE USERS SELECT BY 


Wi Adamas produces standard and special tungsten carbide 
products for every metalworking application. For details on 
Adamas Performance-Proved carbide products best suited 


to your requirements contact your nearest Adamas rep- 
resentative or write direct. 





FREE: Ask for your copy of NEW ADAMAS PRICE LIST No. PL-960. 


A CORPORATION 
Raed 


KENILWORTH, NEW JERSEY 


Producers of 
Tungsten Carbide Tools, 
Toot Tips, 

Dies, Wear Parts. 
Dex-A-Tool, 

Dex-A- Mill 


Performance...NOT HABIT! 





See ADAMAS at BOOTH #153—Production Engineering Show—Chicago Navy Pier 
280 
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HERE’S HOW 

Queen. 4-4; 
mremapert ALLOY BAND 
CUTS CUT-OFF COSTS 50% 


Up to 50% faster cutting speed. 

® Greater blade life with less blade changing 
and reduced down time. 
Makes standard band saw machines oper- 
ate at close to maximum efficiency. 
Cuts a wider range of metals including 
many tough alloy steels. 
Improved hot hardness and abrasion re- 
sistance permits faster speeds, heavier 
feeds. 
Eliminates investment in expensive, special 
equipment. 


BAND SAW BLADE 


BAND 


Starret ALLOY BAND is a new double carbide 
special alloy band saw blade developed for one purpose 
only — faster, more economical cutting and greatly 
extended cutting capability from standard band saw 
machines. 

Improved hot hardness and abrasion resistance 
permits higher speeds and heavier feeds on standard 
machines .. . extends the range of materials that can 
be cut including many of the tougher alloy steels... 
gives greater blade life with less blade changing and 
reduced down time. 

Standard band saw machines can be operated at 
close to maximum efficiency with Starrett ALLOY 
BAND ...saving up to 50% in cut-off costs and 
eliminating the need for expensive, special equipment. 

Starrett ALLOY BAND can be used in many cases 
on high speed band saw machines for which we also 
recommend Starrett Safe-Flex” High Speed Steel Band 
Saw Blades. 

For complete information on the new Starrett 
ALLOY BAND, see your Starrett Industrial Supply 
Distributor — or write Dept. E, The L.S. Starrett 
Company, Athol, Massachusetts, U.S.A. 


W orld’s Greatest Toolmakers 


ALLOY BAND 


VISIT THE STARRETT EXHIBIT e BOOTHS 150-152 @ PRODUCTION ENGINEERING SHOW 
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The Most Comprehensive Gear Service ever offered! 


Sier-Bath’ 


Tri-Dimensional 


1. 
FRE ‘ 


DESIGN 
ENGINEERING 
CONSULTATION 








GEAR RANGE and SERVICES 


ans traight and Coniflex 
4 depending on rati 
0.D 
0.D., 3 
0.0 
und Helical and 
0.D., 4 to 48 P 


th Spur Gears to 17 


Ground Thread Worm 
Herringt t 

to 24 P 
instrument Gear dia. up, to 48 P 
( 36" 0.0. 4¢t 


Splines gr und 
16” 0.D. by 36 


1d pinioned to 6 


Helical Broaching t 
eter of Blank 
mn Hobbing, Shaving, Grinding 
naterials 

sstom designed and mfd 





» hear Service . 


2. 
GEARS 
GUARANTEED 
TO MEET YOUR 
REQUIREMENTS 


Your first bonus from Sier-Bath’s Tri- 
Dimensional Service is free consultation 
with our gear design engineering staff 
of incomparable ability developed 
through designing unending thousands 
of advanced design successes. Your gears 
and gear units are designed to the most 
advanced principles of “gearometry,”’ 
to assure the ONE best gear design for 
your particular application the first time 
around 


Your second bonus is the infallibly accurate 
—and economical—production of your 
gears and gear units by Sier-Bath's 
skilled gear craftsmen, working with the 
most advanced, automatic, high-speed 


-' -£ 
IMMEDIATE 
and ANALYTICAL 
FIELD SERVICE 


(Before and after 
installation) 


—All for the price 
of the Prototype 


and/or Production Order 


tensive gear testing equipment ever 
assembled under one roof. Sier-Bath 
precision gears provide master gear 
benefits at a fraction of the price 


Your third bonus is the use of our gear ex- 
perts at your plant or in the field, before 
and after installation, to assure the 
advantageous performance and sale- 
ability of your units 


Make Sier-Bath your “gear department” 
for complete service including design, 
engineering, tooling, production, in- 
spection and dependable field service. 
You'll save engineering time, get better 
gears at lower cost and give your ma- 
chines utmost productive capacity and 
trouble-free operation. 


e production equipment and the most ex- 





Send your gear drawings—or request one of our engineers to discuss your gear 
applications. Write for comprehensive Gear Manual on your company letterhead 


Sier- Bath GEAR and PUMP C0., Inc. 9205 Hudson Bivd., North Bergen, N. J. 


Sier-Bath 


PRECISION [= sis vison 
GEARS = gil er _ 


Also manufacturers of Rotary 
Pumps and Flexible Gear Couplings 
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STOP GUESSING VALVE PERFORMANCE! 


CAT. NO. 210 Shows correct 
choice of Manuglly Controlled 4-Way 
Hydraulic Valves 


CAT. NO. 230 Shows correct 
choice of Pressure Controlled 
labacigel mm Aol ha-t3 


Publishes The Facts So You 

Can Predict Accurately Pressure 

Drop In 4-Way and Pressure Controlled 
Hydraulic Valves! 


possible to determine system efficiency and 
operating costs before you operate the 
circuit. Rivett’s lower pressure drop means 
a lower cost to actually run your hydraulic 


Select your valves on facts, not systems. Before you specify the components 


guesses! The flow versus pressure drop 
curves shown in the catalogs above are 


based on actual tests. The curves make it 


for your next system, get the facts! Ask 
your Rivett dealer, or write for Rivett 
Catalogs 210, 230, 250 and 261 now. 


Furnishes Complete Line of Hydraulic Valves — Over 400 Standard Models — 
1500, 2000, 3000 P.S.I.—Sub-Plate and Pipe Mounted—Y” to 1Y2” Sizes—3 G.P.M. to 130 G.P.M. 


MANUAL CONTROL SOLENOID CONTROL 
Series 5000 and 6100: 4- Series 6500 and 6600: 
Way. Hand, 7 4-Way. Direct or Pilot oper- 
Sub-plate or Pipe Mounted, ated. 4" to 14" in three 
4" to 2” sizes. 2000 basic sizes. 3000 P.S.I. Low 
3000 P.S.1. See Catalog 210, current. See Catalog 261. 


FLOW CONTROL 
Model 8622: 3000 P.S.1L; 
Sub-Plate Mounted, 

Four Sizes: 4” to 14". 
See Catalog 250, 


PRESSURE CONTROL 


PILOT CONTROL 
Series 8800: Relief, 
Se Untoa 


Available in Sol: 
vaila A." jenoid, 


Manuel 
operations. %" to 14" 
sizes. 1500, 2000 and 
3000 P.S1. 


RIVETT, Dept. TE-9 Brighton 35, Boston, Mass. 


furnishes a complete power package 


AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 
Member — National Fluid Power Association 
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New MODEL 50 equips your lathes 
to do a lot more for a lot less! 


710° ‘65° 


for the chuck for the collets 


THE WORLD’S MOST MODERN COLLET CHUCK 


Designed expressly for ATLAS, CLAUSING, DELTA, LOGAN, SHELDON, and SOUTH BEND LATHES 


These and others of similar power and capacity now give 
top performance when equipped with the new Jacobs 
Model 50. Improve performance of your lathes. Increase 
spindle capacity as much as 42%. Get greater accuracy 
and stronger grip. It’s easy and inexpensive with new 
Model 50 and its companion Rubber-Flex collets. 


CONSIDER THESE FEATURES... 


e Gripping Power 
Model 50 is made for heavy duty turning. It has 
tremendous gripping power. 

e Accuracy 


Model 50 is factory tested—maximum runout .001” 
T.I.R. at the nose when properly mounted. 


@ Thin Walled and Fragile Work 
Always parallel Model 50 Rubber-Flex collet jaws 
permit chucking of tubing and fragile materials 
without crimping or scoring. 

e Range 
The 10 Rubber-Flex collets in the 500 Series, de- 
veloped especially for use with Model 50, cover 
a greater bar stock range than 63 old-fashioned 


steel collets. You can chuck any bar between 
3/32” and 1-1/16” with this set of 10 collets. 
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e Capacity 
Model 50 eliminates capacity-wasting draw bar. 
You can increase spindle capacity up to 42%. 


e Adapters 
Model 50 adapters are fully machined for imme- 
diate mounting. Available in all popular threads 
and American Standard LOO taper. 


e Price 
Model 50 prices are revolutionary! 
$70.00 for the chuck. 
$65.00 for the complete set of 10 collets. 


MODERNIZE YOUR LATHES WITH JACOBS MODEL 50 
AND RUBBER-FLEX COLLETS. YOU CAN’T AFFORD NOT TO! 


See your Jacobs industrial supply distributor. Give him 
the opportunity to prove these fantastic facts with a 
convincing demonstration at your desk! Call him today. 


Sacobs 


CHUCKS 


The Jacobs Manufacturing Co., West Hartford 10, Conn. 
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TOOLING IDEAS FOR RECESSING 


Building-block design principle used in Scully-Jones new 





automatic recessing tools increases work 


raKRLe of each tool, reduces inventories and tooling 





costs. For use in drill presses, radial drills, and special machines, 


these new tools cover a range of work hole diameters from 4” to 


LARA LA 


4%” and depth of cut to .300’”. Four sizes are available with 
interchangeable stop collars and pilot nose assemblies for 
piloting either in fixture bushings or in the work. Three 
sizes are provided for piloting in the work only, and come 


with standard pilot nose blanks which can be machined to— 


tric or eccentric tool bit mounting, 
depending on tools to be used and 


type of work. Feed is automatic and 





continuous, controlled by a lead cam 
in the tool. Adjustable collars speed 
setting for location and depth of cut. 


i 


For more information about building block 


design recessing tools, contact 


your Scully-Jones representative or distributor, or call direct: 


BlIshop 7-5900. 


Seully-Jones and Company 


1915 South Rockwell Street, Chicago 8, Illinois a 
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Does it make sense to shop around for petro- 
leum products when you can get the best 
of everything from one source? Not when 
you can save time and money by dealing at 
Sun’s “Supermarket,” a single source of hun- 
dreds of quality petroleum products. 


Your local Sun man is a human encyclopedia 
of technical know-how based on research and 


experience. He’ll give you all the technical 
help you need. 


You'll like dealing at the Sun “Supermarket’’... 
where quality has been established as the best 
economy of all. Call your local Sun man, or 
write SUN OIL COMPANY, Philadelphia 3, Pa. 
In Canada: Sun Oil Company Limited, Toronto 
and Montreal. 

Be sure to visit the Sun 

exhibit at the Machine 

Tool Builders Show in 

International Amphi- 


theatre, Chicago, Illinois. 
Sept. 6-16. Booth 1513. 


ORIGIMATORS OF CUSTOM-BLENDED BLUE SUNOCO GASOLINES ‘| 
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BAY 
STAT E 


HUM TAP 


mm BAY STATE 


INTERNAL THREADS...COLD FORMED 
»-» WITHOUT CUTTING, WITHOUT CHIPS 


FORM-TAPPING, a revolutionary development, cold forms internal threads by a flowing 
displacement of material in such metals as copper, brass, aluminum, die castings, lead, 
leaded steels and other ductile materials. 

The use of a FORM TAP for blind holes in these materials reduces tap breakage .. . and 
more important . . . eliminates costly chip removal. 


For more information about FORM TAPS and for the best in taps and dies, call your 
BAY STATE distributor. 


BAY STATE TAPS 


BAY STATE TAP & DIE COMPANY - MANSFIELD, MASS. 
On the nearby shelves of A SUBSIDIARY OF THE CLEVELAND TWIST DRILL COMPANY 


your Industrial Distributor Stockrooms: New York « Atlanta « Cleveland « Detroit 
Chicago * Dallas * Los Angeles * San Francisco 
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See the whole SAL! 


TCM Ce Booth 201 


Machine Too 


Sheffield’s versatile standard Thread and Form 
Grinders (Model 101, illustrated, capacity 7” 
diameter x 12” long; Model 103, 7” diameter x 
24” long) are equally at home in the tool room 
making one of a kind precision threads, or in the 
production line plunge grinding thousands of 
threaded or profiled parts. 

Wheels may be diamond dressed . . . or Crush- 
true® dressed for these advantages: 

Greater production: wheel is sharper, grinds 
cooler. Faster stock removal: no dull flats, no 
burning, no loading up. Faster redressing: wheel 
is redressed in seconds. Highly accurate: toler- 
ances on width within .0002”, radii within .002”, 
straight sides within .003”. RMS finishes as low 


| Show near the main entrance 


as 8 microinch, grooves as narrow as .020”. 
Standard accessories and special loading, hold- 
ing, and ejection devices can be made available 
for specific high production jobs. 
May we send you TFG 1159 catalog on models 
101 and 103 and Bulletin CR 355 on the remark- 
able advantages of Crushtrue® grinding? 


SHEFFIELD 


Corporation Dayton 1, Ohio 


A subsidiary of the Bendix Corporation 


Gages, Measuring Instruments, Automatic Gaging & Assembly Systems +* Machine Tools + Contract Mfg. 


September 1960 Use Reader Service Card, CIRCLE 170 289 





ANOTHER 1 FROM MILLERS FALLS 


Watch Out... 
IT.BITES! 


4 


Revolutionary new 


ef JET 3ANO=— 


Vanadium Carbide Bandsaw 


Check these advantages: 


GQHRLET BANOS outlasts . . . outperforms carbon bands 
3 to 1 at regular speeds and feeds! 


G@QIJET BANOS matches high speed steel band per- 
formance — yet costs 25% less! 


GET BANOS steel is an entirely new alloy — spe- 
cially developed for bandsaw use! 


@QQILET BANOS vanadium carbide is harder than a 
grinding wheel — twice as hard as carbon bands! 


GQHLET BANDE cuts even stainless and high tempera- 
ture alloys on standard machines! 


GQ4IJET BANOS is thoroughly proved — backed by 
over a year of testing in the field! 


@QRJET BANOS has high fatigue resistance! 
Write for full information MILLERS 7.) & 
MILLERS FALLS COMPANY spele) S— 


Dept. TE-1, Greenfield, Mass. 


4 


HAND TOOLS F site ifele) 5. a METAL CUTTING SAWS ELECTRIC TOOLS 
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If its CARBIDE....... 
We make it! 








SUPER . . . THE TOOLS THAT TESTIFY IN 
THEIR OWN BEHALF... BY GIVING 
LONGER LIFE AND PRODUCING 
AT LOWER COST. 


Super Tool Company maintains a large stock of drills, reamers, 
counter-sinks, milling cutters, and many other industrial tools. If 
we don’t have the tool you want, our ‘specially trained product 
engineers will visit your plant, review your operation and suggest 
a tool to best fit your specific needs. Super Tool has the men, the 
equipment, and the know-how to give you the finest products in 
the tool industry 


The next time you need a Carbide drill, reamer, end mill, or any 
specific Carbide tool, call the men at Super Tool Company, they'll 





give you the beét service and highest quality products. 


DETROIT * ELK RAPIDS, MICHIGAN * GLENDALE, CALIFORNIA 





TOQOLtL COMPAN Y 


21650 HOOVER ROAD Division of Van Norman Industries, Inc. DETROIT 13, MICHIGAN 
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its specifications add up Ogan 


V4 Lathe 


to high production capacity 


Logan No. 6565 14” Lathe 








Logan designs greater reliability and accuracy, and 
longer life into its lathes by a generous combination 


of high-quality features. For instance— Spindle speeds to 
2000 rpm. 
@ An oversize spindle with 15%" bore turns on four super- . 1%" Levermatic 


precision ball bearings with built-in preload collet chuck capacity 
@A variable-speed drive lets you change speed while work 14%" swing over bed 


is turning—without shifting belts Ye a 


, saddle cross slide 
@A warp-free lathe bed with high, strong walls braced by 


: , ; : ‘ ters 
oversize ribs to withstand heaviest stresses; two V-ways 40° between center 


and two flat ways are flame-hardened and precision-ground. 


There are many more reasons why this and other Logan Lathes 
have a greater capacity. The specifications tell the story. Write 
for literature and complete information. 





LOGAN ENGINEERING CO. Dept. U-960 4901 Lawrence Ave., Chicago 30, Ill. 
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The new Norton Transfer Type 
Crankshaft Grinder is actually many 
cylindrical grinders in one... in 
which adjusting, controlling, gaging, 
transferring and all other manual 
operations have become fully auto- 
matic! Once again the Norton ‘‘Touch 
of Gold”’ aids in mass-producing .. . 


75 years of... Making better products. 
Grinding Wheels + Machine Tools + Refractories - 
MACHINE TOOL DIVISION: Grinding and Lapping Machines — 6 &E DIVISION: Shapers 


NORTON PRODUCTS: Abrasives - 





And now... 
Norton Automatic Transfer Machines 
Multiply the ‘‘Touch of Gold’”’ 


swiftly, accurately, economically. 

To the development of grinding 
machines ranging from the small- 
est and simplest to the largest and 
most complicated Norton brings 
the longest and broadest experience. 
See your Norton Man about putting 
this experience to work for you. 


Electro-Chemicals 





NORTON COMPANY, Machine Tool 
Division, Worcester 6, Mass. 


NORTON 


MACHINE TOOLS 


.. to make your products better 
BEWR-MANNING DIVISION 


Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 


+ Gear Cutting Machines + Gear induction Hardeners 





NEW KENDEX* 


DIAL-A-BREAKER’ 


Easily adjustable... attached chipbreaker 


Kendex Dial-A-Breaker. All changes 
and adjustments. . . chipbreaker and 


Quickly, easily . . . set the chip- 
breaker where you want it, regard- 
less of holder position. The new 
Kendex Dial-A-Breaker eliminates 
fumbling and fussing while changing 
and adjusting chipbreakers and in- 
serts. Chipbreaker is brazed to its 
adjustment screw. It can’t fall out, 
and the breaker setting may be retained 
while indexing or changing inserts. 

You no longer need a different 
breaker for every cutting job. Now 
you just turn the dial and position 
one chipbreaker for several jobs. 
Minimum of parts to stock . . . only 
two chipbreakers required for 70 
styles and sizes of holders. 

Close ganging of tools presents no 
adjustment problems with the 


*Trademark 
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insert . . . can be made from the top 
of the holder. (The clamp screw is 
also accessible from the bottom of the 
tool when mounted in an inverted 
position on the rear carriage.) 

Kendex Dial-A-Breaker Tool 
Holders have the same basic design 
and accommodate the same solid 
Kennametal shims and ‘‘throw- 
away” inserts as used in standard 
Kendex holders. They are available 
in positive or negative rake, and with 
square or triangular inserts. 

Get more information. Ask your 
Kennametal Representative for a 
demonstration . . . or write KENNA- 
METAL INc., Latrobe, Pa. 





SEE IT IN CHICAGO SEPT. 6-16 


MACHINE TOOL BUILDERS SHOW 
International Amphitheater 
North Hall « Second Floor 
Booth 1500 « Adjacent to Restaurant 
PRODUCTION ENGINEERING SHOW 
Navy Pier « Booth 111 











Holders illustrated with clamps and chip 
breakers removed show positive seating of 
both triangular and square inserts. When not 
required, tool may be used without chip 
breaker, with clamp set directly on the insert 


tI 

\| il 
Easily accessible for adjustments. Permits 
close ganging of tools. 





Lig adjustment, regardless of tool position. 
ust release the clamp and “‘dial"’ the breaker 
to any position desired. 
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tool quickly for long or short runs! 


@G} LIFT SWING DRILLING FIXTURES 


“Swing Away” features give you... 
= Faster Tooling-Up 
= Faster and Easier Drilling Operations 
= Choice of Single or Double Top Plates 
INTERCHANGEABLE TOP PLATE ENGINEERING DATA 


Top Pilate Dimensions 


Top Plate Sizes 





Top Plate Top Plate A B Cc D 
Style Number 


= 





l 2201 23 
4 2204 23 
l 3201 35 
4 3204 35 
l 4201 4 
4 4} 
1 5 
4 5 


2% 


3% % 


5% 


: 

8 
es he 

‘ 
4 3% 6 

4204 4 
5301 


5304 


16 


3 3 
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5 
8% “ ‘ 


16 
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6% Y% “% § 
% 3 
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—E—— : i Larger sizes and other style single top plates available. 


Style 1 Single Style 4 Double 











IMPORTANT: When ordering Complete Assembled Lift Swings, 
specify first 3 digits of Base Number and 1 or 4 to indicate the 
style of Top Plate desired. EXAMPLE: LS-3221 3220 Base with 

FIXTURE BASE ENGINEERING DATA 3201 (Style 1) Top Plate. 


Fixture Base Dimensions 
Fixture Base Sizes 








Lift Swing A Cc Cc Cc . 6S F 
Base Number Shut suggested Open 
max. clamp 





2220 24% 
3220 % 
4220 Ye 
5330 yy 
5340 Ye 
5350 8 


in 














2 
2 


Tr 
2% 

2% 1% 
3 

3% 

3% 2 


3 1 
a 








1 
- 
33 Vy 
~ 
5 











4 
4 
3 l 
78 4 





Top View Larger sizes available. For tooling suggestions and complete en- 
(Top Pe? an Side View gineering data write for Catalog LS-60-1. 





ACCURATE BUSHING COMPANY 


443 NORTH AVE., GARWOOD, N. J. 
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CATALOG INSERT 
NEW 16 PAGE CATALOG 


CATALOG INCLUDES TRACING TEMPLATES 


CAST IRON 


QUICK-ACTING HAND KNOBS 


JIG AND FIXTURE 
COMPONENTS 
LATCH BOLTS 
CAST IRON HAND KNOBS 
ALUMINUM HAND KNOBS 
QUARTER TURN SCREWS 
SHOULDER SCREWS 
NG FEET (3 TYPES) 
SPHERICAL WASHERS 
FIXTURE KEYS 
KNURLED HEAD SCREWS 
TOGGLE SHOE CLAMPS & 
V-PADS 


HOLD DOWN AND 


CLAMPING TOOLS 
T-NUT & STUD 
STEP BLOCK & CLAMP SETS 
FLANGED NUTS 
CUT THREAD STUDS 
TEE NUTS 
COUPLING NUTS 


me NeW 








F 


An Opportunity 
to Use Your 


Scientific Knowledge 
CHALLENGING! TIMELY! IMPORTANT! 


If you are at home with the terminology of physics, 


mathematics, chemistry, electronics, 
chanical engineering, 
space technology, missiles, rocketry, etc., 
and unusual job is waiting for you. The work will in 
volve you with eminent U.S. scientists. You will iden 
tify and categorize abstracts from high level scientifi 
articles. We 
foreign scientific and 


astronomy, me 


metallurgy as related to aero 


will orient you for the 
technical literature 
areas of knowledge as missiles, 


rocket propulsion and aircraft. 


aerospace tec hnology 
air defense, 
Starting salary is excellent. 
the country’s leading publishers, in New York City o1 


an Intriguing 


screening ol 
in such 


The work is with one of 


7 


ADJUSTABLE STEP BLOCKS 
STRAP CLAMPS (PLAIN & 


FREE! write topay im mt 
Motlueslern 


122 HOLLIER AVE., DAYTON 3, OHIO 


Dayton, Ohio, depending on your qualifications 


. 
° Please send us your resume as soon as you can. 


BOX NUMBER 184 


\ 


Vi 
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DOUBLE-CRANK PRESSES | 


No. 48 OBI 
with “Econo- 
Air” clutch. 


om r> 


Die space, a 
to 24 in.; bed 
space up to 

6 ft. between 
uprights. 


STANDARD ZAGAR Gearless DRILL HEADS 
DRILL ANY NUMBER OF HOLES IN ANY PATTERN 
IN ANY MATERIAL ON ALL CENTERS 


Drill a maximum number of holes in 
one pass—in any material. Holes can 
be as close as twice drill diameter. 
Zagar gearless drillheads are built as 
a complete unit or may be adapted to 
any standard drill press. Send us your 
part drawing and we will submit our 
quotation 


SPEED UP PRODUCTION with these versatile 40-ton presses, 
large bed and ram areas make them ideally suited to 
handle wide rolls or sheets ... do multiple punching, steel- 
rule die work and other high output operations. For rapid 
shockless starting and stopping, presses can be equipped 
with electrically controlled ‘‘Econo-Air” friction clutch .. 

Ask for new catalog. 


EER 


SERVICE MACHINE CO. 


Mfrs. of Rousselle Presses 
2310 WEST 78TH ST. « CHICAGO 


Choice of over 30 
models and t 4 in 
5 to 60-ton size 


Write for 
Manual E-9 


y= 23892 LAKELAND BLVD. ® CLEVELAND 23, OHIO 
B(CJZIF7 incORPORATED 
USE MORE SPINDLES TO DO MORE WORK 
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Rousselle Presses are 
sold exclusively through 
Leading Machinery 


20, HLL Dealers 
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Fellows Gear Shapers are not limited to the production of gears alone. 
They are valuable production machines ideal for the manufacture of many 
types of parts, of both involute and non-involute form. 


As gear shapers, they provide high production rates in the manufacture 
of internal and external spur and helical gears. As general purpose 
production machines, they also make possible the economical production 
of irregularly shaped parts . . . in many cases doing in one simple operation 
what would require several operations using conventional shop tools. 

Your Fellows representative will gladly give you the facts on how 
the complete Fellows line of production and inspection equipment helps 
increase production and cut costs. Ask him, or write direct. 


THE FELLOWS GEAR SHAPER COMPANY _ 78 River Street, Springfield, Vermont, U.S.A. 


Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N.J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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Practical 
Tooling Tips 


Number 2 of a series. 


————— ———— 4 
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TO STOP SMASHING DIE STOPS, substitute a Vlier Spring 
Plunger for the usual square-head screw. The plunger 
actuates the automatic stop perfectly and, unlike the screw, 
never needs adjusting no matter how many times the die 
is resharpened. Available in four models: 50 sizes. 





= | 
TO LEVEL MACHINE TOOLS, electronic racks, benches, etc., 
use the standard Viier leveling pad. The pad swivels to 
7%° each side of the center line; adjusts automatically to 
uneven surfaces. Unique ball-joint design distributes 
weight over entire pad surface. 


New catalog now ready! 
Send for your copy today. 
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Substituting simple, off-the-shelf Vlier Tooling 
Accessories for complicated, custom-made devices 
in both tooling and original equipment applications 
can result in important savings. Why not put them 
to work in your plant? 





TO CUSHION SHOCK as the bed traverses, this surface 
grinder manufacturer uses two Vlier Spring Stops, reduc- 
ing wear and tear on the machine. These clever, spring- 
loaded devices, ordinarily used on fixtures where the 
absence of side walls prevents the use of spring plungers, 
are now available in three standard sizes: 3 end pressures. 
Special sizes made to quantity orders. 


TO GET NEW IDEAS on how to save with Vlier Tooling 
Accessories, send for new 28-page booklet “Typical Appli- 
cations of Vlier Tooling Accessories:’ It suggests dozens of 
ways to use these time-savers in both tooling and original 
equipment applications. Write for your copy today. 


Insist on Vlier Tooling Accessories... 
there’s still no substitute for quality! 








ENGINEERING 


IMC ORPOAATES 








A subsidiary of Barry Controls Inc. 
8900 Santa Monica Blvd. @ Los Angeles 36, California 
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Everybody knows that 


National Tool Company 


makes rotary herringbone 


gear shaper cutters 


But did you know we make 


rack-type herringbone 


gear shaper cutters 





Deiat Mastola- special ol Uhadiale mn cele] (me) mr-Ul mE dialer 
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New FREE Catalog 


@ : 
Te National Tool Co., 11200 Madison Ave., Cleveland, Ohie 
Please send NEW 92 page catalog showing National Tool Company's complete line 
of special tools for the metal-working industry. 


Nome 


poole) See of oF Position 


Cleveland 2, Ohio Company 
Addres: 


_ 


State. 








THOMPSON 
TYPE CX PLUNGE-MATIC GRINDER 
36” x 48x 72” 


This grinder features Thompson’s 
new and exclusive “CyBERMATIC 
PENDANT CONTROL” which com- 
pletely eliminates the wheel head 
elevating hand wheel. All vertical 
movement of the wheel head, both 
automatic and manual, is accom- 
plished effortlessly by dials on 
the pendant control. 


MODERN 


lo wncreme yout frreduction 


THOMPSON TYPE SUPER B GRINDER ) THOMPSON TYPE 2F GRINDER 
12” x 16"x 36” 8x 12"x 24” 


The outstanding feature of this Super B Thompson grinder Equipped with a 3 HP 1800 RPM wheel 
is the 10 HP in-built wheel head motor on a spindle equipped head and a 12”x 1”x 4” grinding wheel, special 
with the world famous MALcus BLock BEARINGs. These bear- features on this machine include a table 
ings are pre-loaded —self-ad justing—cold running—rotationally mounted double roll wheel crushing device 
stable—vibrationless and free from wear. Other features are: consisting of 1 work roll and 1 master roll 
Dial type cross feed with 14” of stroke—Tape bed way covers with timed dressing cycle for wheel crushing 
Thompson Hydra-Cool Hydraulic System with separate —9” wheel head cross feed travel—5 to 90 
hydraulic sealed oil sump—Electro-Autosizing in-process FPM table speed using Thompson Hydra- 
gauging for solid or interrupted work surfaces with automatic Cool Hydraulic System. 
spark out to move table to loading position with Autosizing 
gauge control. 
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THOMPSON TYPE C TAPEFORMING GRINDER THOMPSON TYPE C 
14” x 28” x 60” with 10” of vertical or horizontal form contro! ELECTROLYTIC FORM AND FACE GRINDER 


Numerical control consists of Thompson-Ramo-Woold- 18" x 28" x 48” 
ridge, Inc. Director System utilizing 8-channel punched This machine is equipped with a 3000 
tape with transistorized module-construction. This system ampere ANOCUT electrolytic power unit 
provides numerical control to 3 axes of which 2 axes are using formed 16 pitch 90° serrations in an 
selective. Wheel head spindle can be rotated in a horizontal 18” dia. non-diamond wheel. A stock re- 
plane for template grinding with a large diameter wheel moval rate as high as .250 cu.in. per minute 
This machine is designed for grinding sophisticated can be accomplished on the super alloy tool 
continuous path contours. steels with this new electrolytic grinder. 


MAGHINE 10 


Yije 
effiwrency 


THOMPSON TYPE D GRINDER 
6"x 14" x 18” 

This grinder features TRAVATROL power feed to the table 
without the use of table reverse dogs. Table stroke is con- 
trolled by dials set from a scale reading located on front 
of table. Table speed is infinitely variable from 12 to 35 
feet per minute with manual feed also provided. Other 
features include: A head mounted Hoglund contour 
dresser manually operated from template with a 10 to 1 
ratio covering a contour 1” wide and 1” deep. 


THE THOMPSON GRINDER COMPANY ¢ SPRINGFIELD, OHIO 
| _— SURFACE 
“Keep VOW DA0V_ in mind for that daily grind” wey : GRINDERS 
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How one aircraft parts 
subcontractor solved a 


tough production problem 


Sectional drawing showing the inclination of hole at 8° to center 


Close-up of Broach Gun, jig and fixture, showing 
line. Center lines of holes are required to be true within .010”. 


ease of operation. 


PROBLEM: MAKE 90 HOLES .281” SQUARE IN 
13” DIAMETER STAINLESS STEEL RING TO +.005” TOLERANCE 


SOLUTION: USE CP PORTABLE BROACH GUN 
AND AN INEXPENSIVE FIXTURE 


B. H. Aircraft Co., Inc., of Farmingdale, N. Y., is making a missile engine 
thrust chamber component for a major engine manufacturer. The problem of 
producing such close tolerance square holes could have been a major stumbling 
block. However, by using a CP Portable Broach Gun and a simple jig and 
fixture, these components are being produced in quantity with never a reject! 


Right: Broaching operation at B. H. Aircraft 
Co., Inc., showing simple jig and fixture. 

The portability of the CP Broach Gun and 
its self-contained Power Cell makes this 

an easy one-man operation. 


Chicago Pneumatic tic sissne.nerearn 


PNEUMATIC TOOLS « ELECTRIC TOOLS * AIR COMPRESSORS « DIESEL ENGINES 
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* HYDRAULIC TOOLS + AVIATION ACCESSORIES 
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Here are some 
of the things you 








aa » __ can do with the 
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CAPABILITIES OF 
(NEST MACHINE TOOLS 


Bay State salutes the tremendous tech- 
nological achievements of the Machine 
Tool Industry and joins with the industry 
in offering to users of machine tools the 
finest grinding equipment in the world. 
Working in close association with many 
of the foremost tool manufacturers Bay 
State, too, has built an outstanding repu- 
tation for technological advancement. 
Through vigorous and carefully planned 
programs of product development and re- 
search into entirely new materials and 
techniques, Bay State today is able to 
offer industry wheels for every known 
type of grinding operation. .. wheels that 


assure ‘‘better grinding at lower cost.’’ 


BAY STATE 
ABRASIVES 


Bay State Abrasive Products Co., 
Westboro, Massachusetts 

In Canada: Bay State Abrasive 
Products Co., (Canada) Ltd., 
Brantford, Ontario. 


Branch Offices: Chicago, Cleveland, Detroit, Los 
| Angeles, Pittsburgh. Distributors: All principal cities. 
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Here it is at only 


$49 5-00 


Yow Arked, fou Ii, | 


hew 
SUPERIOR 
MODEL “J2” 


Automatic honing in production 

runs, tool room work and salvage 

operations is now within the reach 

of everyone. 

FEATURE S: 525 
iable spindle speeds - 

* Infinitely varie 50 rpm optional.) 

rpm standard; 450—10 P 


tor. 
. single phase mo 
* Yo HP, 110-V, eg: and removable 14-gal. 


* Complete drive, <a lated heavy steel 


coolant tank enclosed in venti 


y Pp indle. * Anti- 
* Tra to * Sealed ball bearing sp 


splash screen. * Splash guards. 
There's 4 
Superior Honing Machine 
for Every Honing Gob 


Send for literature and prices 


SUPERIOR HONE CORPORATION 


1612 ELRENO STREET ELKHART, INDIANA 
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co BIA 


STEELS 


SUPERDIE (type D3) high carbon 
high chromium steel is your easy 


answer to hard die problems 
Product of Skilled 
American Workmen 


COLUMBIA TOOL STEEL CO 


450 Lincoln Highway 
Chicago Heights. Illinois 
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HIGH FREQUENCY INDUCTION 


HEATING EQUIPMENT 


(r/, Hardening + Annealing + Soldering 
Brazing * Zone Refining * Crystal Growing 


; 
F ~, 


“ 


‘* ELECTRONIC TUBE GENERATORS: 
1 kw; 2%. kw; 5 kw; 10 kw; 


‘ )) 20 kw; 30 kw; 50 kw; 
WZ}) 
ha Wy ; 


75 kw; 100 kw. 
)) 
Y 
& 


SPARK GAP CONVERTERS: 
—~ * 


2 kw; 4 kw; 712 kw; 
, Meoy 
- ‘i & 
~ ¥ Lary 7 
WRITE FOR THE NEW LEPEL 
ff CATALOG 36 illustrated pages 
f of valuable information 


15 kw; 30 kw. 
wi, LZ oa L HIGH FREQUENCY fe 
A LS LPLE |ABoRArories, Inc. 
4 55th ST. & 37th AVE., WOODSIDE 77, N. Y. 
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3-Seo Unimet-Plan 


CAN IMPROVE YOUR CARBIDE PRODUCTION... 








Data and Trouble-shooting” 


Use Unimet's “Performance- — : ) , At your fingertips 


File Cards. Concise data on 
all carbide subjects—each 
on an individual file card. 
Indexed for quick reference. 
Check coupon for free set. 


Get acquainted with Unimet 
Carbides now!... Check cou- 
pon for copy of Unimet's 32 
page catalog .. . frequently 
called ‘the easiest-to-use 
carbide catalog.” 


Step 3. VS 


Get proof-positive! Arrange 
an on-the-job test of Unimet 
Carbides under actual shop 
conditions—in your plant. 
Check coupon below. 





Here's one of the most conven- 
ient aids ever offered to car- 
bide users, and it's yours free 
if you'll use the coupon in this 
advertisement. Here's what 
you get: 


1. An up to date manyal on Car- 
bides in file card form. Over 100 
pages of vital information con- 
densed to 75 handy file cards. 


2. Sturdy, attractive metal file box. 
3. Data on grade selection of 
carbides. Shows in an instant which 
grade to use for steel, stainless, 
cast iron, non-ferrous metals, and 
non-metallics. 

4. Complete speed-feed charts. 


5. Dota on brazing, grinding, 
chip-breakers. 


6. Data on single point and me- 
chanically held tools. 


7. Trouble-shooting and general 


machining information. 


Sold by leading 


intro! Diroviors = UINIMET CARBIDES 


throughout America. DIVISION OF UNITED-GREENFIELD CORPORATION 
435 W. ONTARIO ST., CHICAGO 10, ILLINOIS 





es ee ne 
== \| UNIMET CARBIDES, 435 W. ONTARIO ST., CHICAGO 10 | 


Send set of Performance-Data and Trouble-shooting 
File Cards. 


Send free copy of Unimet Carbides’ 32 page catalog. 


We would like to arrange for a test run on Unimet 
Carbides in our plant. 


Name 





Firm 





Capacity 
Address 
' City State 
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How THE NEW UNBRAKO cap screw 


NPPTTT TILL) 


aed 


lh 
eee WANNA 


Wiecessesessoore” 


GOT ITS EXTRAORDINARY STRENGTH 


Sometimes “how it got that way" gives a good idea of ‘‘how well it will work.” 


It used to be that all socket head cap screws were 
machined from bar stock, but research revealed that 
fatigue failures were most likely to occur where the 
natural lines of strength in the metal were cut. So SPS 
began forging the heads of UNBRAKO cap screws . . . thus 
maintaining good flow lines and increasing fatigue 
strength. 


A similar problem in the threads was solved in a similar 
way. The threads—even more fatigue prone than the 
head—had always been cut or ground. But now threads 
were pressed in by precision dies. Once again, maintain- 
ing the flow lines of the metal added greatly to the 
screw’s strength .. . and, of course, to the mechanical 
reliability of your assemblies. 


Still, however, there was a lot of room for improvement. 

RAKO CONVENTIONAL ° ° ° 
mo SOCKET CAP SCREW Research indicated that there simply was not enough 
load bearing area under the head. So SPS introduced the 


cl UNBRAKO pHd* cap screw, with a larger head diameter 
wit and more powerful wrenching socket. The result ? Up to 
2's times as much holding power without indenting 
bolted material. This permits higher preloading, which 
in turn helps prevent loosening under vibration. 








One more important stride remained. In the root of the 
thread were sharp corners where fatigue failure could 
begin. At the SPS Laboratories for Advanced Research, 
photoelastic studies made strikingly evident the value 
of a smoothly radiused root over a conventional flat 
thread root. And so was born the UNBRAKO Hi-Life 
thread form, which reduces stress to a minimum, dis- 
tributes the remaining stress evenly, and increases 
fatigue life up to 100% 


NEW UNBRAKO HI-LIFE 
Se THREAD 


ROOT FORM 





Now you have at your disposal a socket screw that is 

BOOTH 232 stronger in the head, stronger in the thread. The 

Production UNBRAKO pHd with Hi-Life threads is the only ad- 

vanced fastener for the ’60’s. All this at no additional 

cost. Write Standard Pressed Steel Co. INDUSTRIAL 
FASTENER Division, SPS, JENKINTOWN 37, $ 
PENNSYLVANIA. 


Engineering 
Show 











*pHd stands for “‘proper head design” where reliability replaces probability 
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FROM ANY ANGLE 





IT COSTS LESS TO RUN A DANLY O.BLL 


(1) Compare a Danly welided-stee!l frame, for ex- 
ample, with any comparable press available. A Danly frame 
is designed to the most rigid deflection standards, with extra 
brawn to resist shock and vibration. This means longer die life, 
less downtime for die maintenance, and more accurate stamp- 
ings, too. 


(2) Compare the drive . . . the forged and heat-treated 
crank shaft, the bronze-bushed bearings, the quiet gearing. 
Danly O.B.Ls are built to defy breakdowns . . . to give you 
bonus productive hours. 


(3) compare the clutch .. . the same patented air 

friction clutch that has made Danly presses standouts in major 

stamping plants around the world. Because of its low inertia 

design, and long-life floating friction inserts, your maintenance 

department can almost forget it’s there. CoB i 
Compare a Danly O.B.1. from any angle. You'll find it’s built | 

for lower cost, more dependable operation. Write for the new PEEELUL| See, he Soe Soe ot the 
Danly O.B.I. Catalog and the detailed specifications will con- aa S| Fa Booth No. 1350. 
vince you. 


DAN Li7Z @® 


DANLY MACHINE SPECIALTIES, INC., 2100 SOUTH LARAMIE AVE., CHICAGO 50, ILLINOIS 
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STANDARD DRAWING BRASS 


(grain size, .045 mm)—after 40 elongat 


jc 


ENLARGED SURFACE TRACE showing the roughness that 
causes “orange peel” effect in the working of standard 
drawing brass. Smoothing such mountains down to the valleys 
takes a lot of cutting—cost of polishing compounds runs 
high—production is low—bottienecks hamstring operations 


FORMBRITE DRAWING BRASS 


(grain size, .005 mm) - after 40% elongation 


ENLARGED SURFACE TRACE showing Formbrite’s 
smoothness even after deformation, the test of polishing 
characteristics of a drawing brass. Little hills like these 
are easy to level. The trace explains why polishing savings 
reported by Formbrite users are usually 40% to 50%. 


Desprre its superiority, Formbrite costs no 
more than standard drawing brass. It is pro- 
duced in the following brass alloys: Yellow 
Brass, Cartridge Brass, Gilding, Commercial 
Bronze, Red Brass, and Low Brass. The Form- 


brite process is also applied to brass wire 
ulloys for cold-heading and upsetting pur- 


THE SURFACE of the stretched standard drawing brass 
sample looks like this when seen in oblique illumination and 
magnified 20x. For small deep-drawn products, it might take 
up to five polishing wheels to finish a surface with rough- 
ness of this order—even at low machine speeds. 


WHEN SEEN IN OBLIQUE ILLUMINATION and magnified 
20x under the microscope, the stretched Formbrite surface 
looks like this. Even in such deep-drawn products as pen 
caps, only a light cut and a color buff are needed for a 
jewelers’ finish—often a color buff alone does the job. 


poses—for a stronger, springier, more abra- 
sion-resistant product. 

Get the full details from your American 
Brass representative, or write: The American 
Brass Company, Waterbury 20, Connecticut. 
In Canada: Anaconda American Brass Ltd., 
New Toronto, Ontario. 


6049 
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YOU CAN GUT POLISHING COSTS 


erain drawing brass 


THIS IS THE MICROSTRUCTURE of the standard drawing 
brass sample at 75x magnification. The coarse grain struc- 
ture is typical of the drawing brass that has for decades 
been used for stamped or drawn brass products. It is the 
basic reason that polishing costs have run high. 


THIS IS THE MICROSTRUCTURE of the Formbrite sample, 
magnified 75x. The uniform, superfine-grain structure, pro- 
duced by special procedures of rolling and annealing, ex- 
plains the relatively smooth surface trace of the stretched 
Formbrite sample, at the left. 


FORMBRITE*® 


Superfine-grain drawing brass 


A PRODUCT OF 


ANACONDA 


MADE BY THE AMERICAN BRASS COMPANY 


September 1960 


The outstanding feature of Formbrite is easy polishing. 
But there’s something else you should know about it. 
Formbrite is stronger, harder, springier, and more 
scratch resistant than the usual drawing brasses. Yet it 
retains remarkable ductility for forming, stamping, 
drawing, and embossing. In many instances, these quali- 
ties have made it possible to use thinner gage metal. 


These fishing lures, first made 
from ordinary yellow brass, 
are polished for plating by 
tumbling. After the switch to 
Formbrite, manufacturer 
found he had cut his polish- 
ing costs 40%. Small-size 
formed, drawn, or upset 
parts made of Formbrite of- 
ten can be satisfactorily fin- 
ished by the relatively low 
cost conventional tumbling 
methods. 


The maker of this tray, after 
switching from ordinary 
drawing brass to Formbrite, 
found he had achieved a cost 
reduction of 25% in the cut- 
ting operation and 42% in 
the finish buff—and a healthy 
boost in production rates. 


A jewelers’ finish on these 
deep-drawn products 
meant the use of five pol- 
ishing heads, with regular 
drawing brass. With 
Formbrite, manufacturer 
uses two polishing heads 
for a light cut, another for 
a simple color buff, and 
runs machines faster. Sav- 
ings run up to 40%. 


When this gage case was made of Formbrite, the instrument 
manufacturer found he could drop the cutting operation 
and get a “mirror finish” with a light buff. The saving in 


finishing cost was 40%. 
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/ U.S. DRILL HEAD 
J MUTUAL ADMIRATION — 


~ SOCIETY 


4 < mmm 
F . Ye @ ~“ IS MADE UP OF HEADHUNTERS 


(Drill Head Hunters, that is) 
... like these: 


Chas. G. Allen Co. 

The American Tool Works Co. 
Avey Drill Division 

Baker Bros., Inc. 

Barnes Drill Co. 

Bilt Rite Tool & Machine Co. 
Carlton Machine Tool Co. 
Cincinnati Lathe and Tool Co. 
Cleereman Machine Tool Corp. 
The Cleveland Tapping Machine Co. 
Edlund Machinery Co. 

Ex-Cell-O Corporation 

Fosdick Machine Tool Co. 
Giddings & Lewis/Bickford 
Greenlee Bros. & Co. 

Hause Machines, Inc. 

The Heald Machine Co. 
Kingsbury Machine Tool Corp. 
ALL U.S. Drill Heads feature LaSalle Machine Tool, Inc. 
Positive All-Gear Drive .. . Leland-Gifford Co. 

porwr ‘cae Ga oe ie LeMaire Machine Tool Co. 

ing . . . Super Finish Spindles The Motch & Merryweather Machinery Co. 
« » and other advanced de- New Britain Machine Co. 

wana which have kept Urs, _-Renberg-Jacobson Mfg. Company 
Drill Head Co. Number 1 in Sibley Machine & Foundry Corp. 
the industry since 1915. Swift Ohio Corp. 











WHY DON’T YOU JOIN THIS SOCIETY OF SATISFIED HEADHUNTERS? 
ASK OUR ENGINEERS TO TALK WITH YOURS ABOUT U.S. DRILL HEADS! 


Adjustable and Fixed Center Multiple Drilling Heads. 
Individual Lead Screw Multiple Tapping Heads. 





DRILL 


- 
HEAD @ UNITED STATES DRILL HEAD CoO. 








Cincinnati , Ohio 
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CLIP AND FILE 


END MILL TIPS 
YOU CAN USE 


IMPROPER SPEEDS, FEEDS 
RESULT 

IN 

THIS... 


a 


Improper speeds or feeds as 
well a failure to use adequate 
cooling methods lead to rapid, 
excessive wear on end mills. If 
end mill users would observe 
good cutting tool practices on 
these problems they could cut 
their tool costs and obtain better 
overall performance. Follow 
chart below. 


SPEED AND FEED CHART (SFM) 
Material Speed 


Aluminum and 


Magnesium 400-600 


Brass 200-500 





Iron Cost | 
and Malleable 90-100 
Steel — 

Steel Hard Alloy _ 30-50 


Steel— Stainless 50-80 








Feeds vary with diameter... from 
0002” to .0005” small! sizes to .003” 
up in larger sizes — per RPM. 


ee 
z 


CUTTING FLUIDS 


You will get a better finish to 
your work and far more mileage 
from End Mills if you achieve 
the best possible use of coolants. 
No brief statememt can cover 
all situations, but best gereral 
advice is to use multiple streams 

one on leading side of tool — 
one on back. Keep the flow 
heavy and steady. 


GOT A PROBLEM? 


Arrange a consultation with a 
Chicago-Latrobe Service Engi- 
neer. His experience can lead 
to a quick solution of your 
problem. Also — request com- 
prehensive End Mill Speed and 
Feed Chart. 
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Best tip ofy all... 


ASK YOUR 
DISTRIBUTOR ( 


| 


FOR... 


aN 


be 


DRILLS «. REAMERS e END MILLS 
COUNTERSINKS « COUNTERBORES 
CARBIDE TOOLS « SPECIAL TOOLS and 


““LO-TORK"’ CHIP BREAKER DRILLS 


Write Chicago-Latrobe or call your distributor 
for CATALOG No. 60 Sixty-eight pages of illustrated 


listings and specifications—including prices. 


CHICAGO-LATROBE 


434 West Ontario Street 
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Tired of 

grinding your 
“ROUGH-CUTTING” 

TOOLS? 


Save diamond-wheels, time 
and temper! Use the new 
indexable carbide inserts in 


DOUBLE-CUTTER 
BORING BLOCKS 
from LEHMANN 


INDEXABLE INSERTS 

For a renewed cutting edge, just loosen 
indexable bit, turn and tighten. Throw insert 
away after all edges have been used. 

Get the most speed and efficiency your newest 
machine can deliver ... eliminate roughing 
tool regrinding and reduce downtime. 


Two-cutter blocks are available from 212” 
through the full range of normal block sizes. 


\ “See Lehmann first 
for fine boring tools” 
Standard or custom tooling. 


LEHMANN-FULTON 
BORING TOOL CO. 
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A complete line of Die 
Sets, Guide Posts, Bush- 
ings, Springs and Die Sup- 
plies are immediately 
obtainable from your 
Union Die Set Distributor. 


Closer Tolerances Make 
Union Die Sets the best 
money can buy yet they 
are competitively priced 
coast to coast. 


COSTLY DIE 
REGRINDING! 


REDUCE 


REJECTS! 
WITH Olora PRECISION 
DIE SETS 


Call your nearest 
Union Distributor 


COMPLETE CATALOG 
AVAILABLE 


WRITE US TODAY! 


UNION DIE SET DIV. 
UNION MANUFACTURING CO 








A COMPLETE 
TOOLMAKER 
MICROSCOPE 

of 2” x 2” range 
in .0001” at a 
basic price of 
$1045. Compare 
this outstanding 
value. 


Request catalog 
81/155 


a 


137TE VARICK STREET @ NEW YORK 13. N. ¥ 
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TIME SAVED 58% | rime savend 87% TIME SAVED 63% 


m4: . a 
in an ‘ ; 4 








‘ eae 4 ad ai _ = , 
Tapping three 5%"-18 holes in steel @ Drilling two #20 ( 161”) holes in bake- Threading two ends 3%"-30 brass @ 
1800 holes/hr. with #X-11 Piece Part lite @ 1950 holes/hr. with #21 Hori- 1800 ends/hr. with #612 Air Vise. 
Fixture. zontal Clamping Fixture. 


wd 


take 
advantage 
of these 
savings 


a SN 
Drilling 4%" hole through brass @ 2600 
holes/hr. with #15 Vertical Indexing 
Fixture. 


Drilling eight %%” holes in brass @ 
1920 holes/hr. with #16 Vertical In- 
dexing and Clamping Fixture. 


The average Snow 


machine pays for itself 
poor in 300 to TIME SAVED 887% 
600 hours. That’s only 
9 to 17 weeks of 35 : Be 
hours/week. A Snow ' \/ 
machine can be idle \ 
85% of the time and 
still pay for itself in one year. 


hd 


Such savings are possible because 

Snow machines give two to four 

times the hourly production of 

non-automatic machines. 28 

standard air-operated fixtures 

permit minimum tooling for each 

*s job. On your next job, let us 

cot ae “=| show you what the Snow method 

Tapping two 4-40 holes in steel @ 4400 can do. Send us your samples 
holes/hr. with #18 Horizontal Index- and prints. 

ing Fixture. 


Drilling two 4” holes in steel @ 860 
holes/hr. on #9 Universal Clamping 
Fixture. 


Snow Manufacturing Company 
Dept. T, 435 Eastern Avenue master fixtures save dollars and days in tooling costs. 
Bellwood, [Illinois suburb of Chicago) 
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Another New Fastener Idea From Parker-Kalon 





The New PARKER-KALON 


W- POINT socket set Screw 


U.S. PATENT NO. 2,907,245 
Now you can get the highest degree 
of holding power ever attained! 


30% more back-out torque 50% more resistance 'to vibration 50% more resistance to rotary slippage 


Like many important advances in technology, the Parker-Kalon W-Point concept is simple and straightforward. In 
use, its superior performance and holding power will be demonstrated to your own satisfaction. Available from P-K 
distributors at no increase in cost. 


A COMPLETE LINE OF SOCKET SCREWS TO MEET EVERY REQUIREMENT! 


SOCKET SOCKET SHOULDER FLAT HEAD BUTTON SOCKET SEMS 
HEAD SET SCREWS SCREWS SOCKET CAP HEAD 
CAP SCREWS SCREWS SOCKET CAP 
SCREWS 


HEX KEYS 


DOWEL PINS 


a 


SOCKET 
PIPE PLUGS 


Sey 


Now you can get all of these famous P-K* 
socket screws with or without 


the vibration-resistant 


LONG-LOK’ INSERT! 


Look at that groove! It’s P-K’s secret weapon against 
vibration. Filled with Polycap nylon-type polymer, it 
solves a thousand and one problems where vibra- 
tion is present... where adjustment is required 


where reuse is a factor, over a wide tem- 

ele PARKER-KALON 

© Provides higher resistance to shock 

¢ Higher percentage of reusability " FASTENERS 

¢ Superior thread engagement and locking force Parker-Kalon Division, Genera/ American 

e Eliminates need for lock washers, safety wires $ Transportation Corporation, Clifton, New Jersey 

¢ The Long-Lok insert is available on P-K - ‘ @ Offices and Warehouses in Chicago and Los Angeles 
Socket Head Cap Screws, Set Screws, Flat Heads, * 
Button Heads, Shoulder Screws and Pipe Plugs. 


KEEP AMERICAN INDUSTRY AT WORK BUY P-K MADE IN | 
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Simonds offers you 
3 TYPES of Metal Cutting 
Band Saws: 


SUPER High Speed Stee! ... an 
entirely new concept in band saws 
this super blade will give up to 3 
times better performance than any 
other high speed steel blade. 


Standard High Speed Steel ...a 
tool of highest quality, designed for 
faster cutting and longer life than 
conventional metal cutting band 
saw blades. 


Hard Edge Carbon Steel. . . a top 
quality blade well known for its 
versatility. Furnished in all standard 
widths and tooth styles for contour 
or cut-off work. 


Local Skill. Your local Simonds Distributor is ready and able to help you solve your cutting probiems. 
He's always “‘on call’’ for emergency service or engineering help. 


SIMONDS PERFECTIONEERS EVERY ORDER 


with your Local Simonds Distributor’s “‘Triple-S-Service”’ 


Local Stocks of your Simonds Dis- 
tributor mean less money you have 
to tie up in inventory, and big sav- 
ings in stockroom space. 


Local Speed of your Simonds Dis- 
tributor means fast delivery. Greater 
convenience, too, with one order, 
one invoice, one check covering 
many different items. 


(LOCAL SKILL — LOCAL STOCKS — LOCAL SPEED) 


Back of the “controlled conditions” quality of every Simonds cutting tool is 
the ‘“Triple-S-Service”’ of your local Simonds Distributor. He not only stocks and 
services your account with local speed, but provides a local source of technical 
skill and know-how. 

As your local Simonds Distributor, he is thoroughly schooled in the proper 
application and use of Simonds cutting tools. And can help you perfectioneer 
your toughest wood or metal cutting jobs. 

For the best combination of quality cutting tools and on-the-spot service that 
saves you time, work and money — use the “Triple-S-Service’”’ of your local 
Simonds Distributor. 


Factory Branches in Boston, Chicago, 
Shreveport, La., San Francisco and 
Portland, Ore. « Canadian Factory in 
Granby, Que. » Simonds Divisions 
Simonds Steel Mill, Lockport, New York; 
Heller Tool Co., Newcomerstown, Ohio; 
Simonds Abrasive Co., Philadelphia, Pa 
and Arvida, Que., Canada 
FITCHBURG, MASSACHUSETTS 


Get your local Simonds Distributor’s 
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AUTOMATIC UPSETTING! 


Let National Tong-Feed Forging Machines ( 


Produce Your Forgings at Lower Cost 


Hot Forging is going automatic! 


Well, not all of it, but many for- 
ward-looking forge plants are tak- 
ing a fresh look. 

For example, all of the upset-type 
forgings above were made on 
National Automatic Tong-Feed 
Forging Machines. Seven sizes are 
now proved and presently operat- 
ing in production: 1”, 114”, 2”, 3” 
4”, 6” and 7144” 





The method offers extremely inter- 

esting opportunities of raising 

production while reducing labor 

and operating costs. May we help 

you investigate? 

Let’s start by looking over your 

jobs, preferably here in Tiffin. 

Here we can have a productive 

session devoted entirely to your National 4” Automatic Tong-Feed Forg- 
plans, but without obligation. ing Machine with discharge conveyor. 


Founded 1874— DESIGNERS and BUILDERS of MODERN FORGING 
MACHINES + MAXIPRESSES « REDUCEROLLS + COLO HEADERS e 
BOLTMAKERS + NUT FORMERS + TAPPERS + NAILMAKERS 


CO-PIONEERS WITH INDUSTRY OF ADVANCED METALWORKING TIFFIN, OHIO, U.S. A. 


PROOUCTION METH 
nated HARTFORD DETROIT CHICAGO 
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It’s a fact, when you switch to 
Cleco No. 10 Series drills » screwdrivers * nut-runners 


PRODUCTION GOES UP - PRODUCT 
\,s QUALITY IMPROVES - 

\\ 

A 


x 
\ 


OPERATING 
COSTS 


ai 


Here’s why: 

Reduce parts inventory. By using identical parts 
throughout the series (where feasible), and by de- 
signing the tools with built-in interchangeability 
features, Cleco has made it possible for you to 
simplify and reduce parts inventory. 

Cost less to operate. No. 10 Series motors are 
more powerful, yet actually require less air per h.p. 
output. Well-balanced, and easy-to-handle, these tools 
ire constructed of heavy duty material (high quality 
Ni, Cr, Mo alloy steel pinion and planet gears, for 
example) that can really take the demolishing pun 
ishment of high production operations. Friction-free 
clutch permits longer, much longer periods of main- 
tenance-free operation. 

Speed_production, while improving quality con- 


A Division of 


P. O. BOX 2119 @ 


MAIR TOOLS. 
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iy . 
trol. No. 10 Series Drills and Screwdriver —Nut- 
Runners have design features that reduce time lost 
and rejects. No. 10 Drills: are equipped with 3-idler 
planetary gear trains for all gear reductions; have a 
low noise level; and develop ¥%3 h.p. Drill speeds 
range from 500 to 20,000 r.p.m. No. 10 Screwdriver 

Nut-Runners are available in speeds from 500 to 
5,000 r._p.m. Equipped with a no-drift locking device, 
No. 10 Screwdrivers have unequaled torque holding 
ability. They cannot over-torque, strip threads, crack 
plastic, or damage screw heads. 

You will not believe that these tools could possi- 
bly have so many positive advantages until you see 
them for yourself, so contact your local Cleco® repre- 
sentative for a no-obligation demonstration. For 
specifications and literature, write: 


REED ROLLER BIT COMPANY 
HOUSTON 1, TEXAS, U.S.A, 


IN CANADA: Cleco Pneumatic Tool Company of Canada, Ltd., 927 Millwood Road, Leaside (Toronto), Ontario 
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Another model has been added to the 
OHLER Cold Sawing Machines . . . The 
NEW Model 1000. It has all the latest 
features and embraces the OHLER tra- 
dition throughout the world as building 
the most advanced, economical cold saw- 
ing equipment. 
OHLER Hydraulic Cold Sawing Machines 
are available in KA models for auto- 
matic and semi-automatic operations. The 
K models for semi-automatic operations 
only. 
CAPACITIES 

Model 400 5” Round 

Model 630 10%” Round 

Model 1000 15%” Round 

Write To Us 4 Als . . We Can Help 
 - On Your Cold 
Sawing Problems. 


Segmental Saw Blades Originated by MOOEL 1500 On- 
OHLER are stocked in sizes from 12” to 63” LER Automatic Saw 
diameter, and a wide range of pitches with Sharpening Ma- 
bore and drive pin holes to suit all cold chines will grind 
sawing machines. the curved tooth 

form,and champfer 


the alternate high 

teeth to produce the 

Ahled “Triple Chip” which 
* 


is so essential to 
MACHINERY COMPANY modern sawing. 


Machine Tools and Machine Shop Equipment 


519 E. JEFFERSON, DETROIT 26, MICHIGAN WO 1-4522 
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SMALL WHEEL 
GRLBOERS 
ORILLS 








FOR POWER 


FOR TIME SAVING 
FOR LOW MAINTENANCE 
* FOR EASY USE 
(AT OUR EXPENSE) 


The Tool and Manufacturing Engineer 





TWO COMPLETE CASTINGS IN 12 SECONDS! 
HYDRAULIC * COMPANY: Kleinschmidt division of Smith-Corona Marchant. 


MULTIPLE 
SPINDLE 
DRILLING 
and TAPPING 
MACHINE 


Send us one of your drilling 
or tapping problems for a 
free time study estimate. Find 
out how automatic cycle 
drilling and tapping with 
DEKA-DRILL can increase 
production and save time and 
money for you! 


OPERATION: Drills three 
.156 holes 14%” deep and 
two 4%” holes 14%” 
deep through aluminum 
extrusions. 


TIME OF COMPLETE 
OPERATION: 12 seconds 
Floor to floor—37 seconds! 


TECHNIQUE: Nest plate 
consists of six stations. 
First and second stations 
drill three .156 holes 
¥e” deep. Parts are turned 
over 180° in third and 
fourth stations and new 
parts placed in first 

and second stations and 
three .156 holes are 
drilled through. Parts 
completed by drilling two 
4" holes through piece in 
same manner in fifth and 
sixth stations. Parts are 
clamped automatically 
during drilling cycle by 12 
pressure pads on bushing 
carrier mounted on top leaf 
of Master Die Set fixture 


PRECISION TOOL AND MFG. CO. of ILLINOIS 
DEPT. TE-90 1305 S. LARAMIE AVENUE, CICERO 50, ILLINOIS 
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Staltas CHIP PERS 
f RAMMERS 





SPECIAL 
TOOLS 





Find out how you can cut 
your costs with ROTOR 
TOOLS. Ask for free 
demonstration. Write for 
copy of Bulletin 53C. 
The Rotor Tool Company, 
Cleveland 32, Ohio. 


—.| The Rotor Too! Company - Cleveland, Ohio 


t PER BESSEMER 


u , 
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What HORACE DREVER has 
to say about Lindberg heat 


treating equipment 


from Mr. Drever's 
unsolicited letter to 
Lindberg Engineering 
Company 


Mr. Horace Drever, internationally prominent in the industrial heating field, 
is a Past-President of the Furnace Manufacturers Association and President 


of Drever Company, furnace manufacturers and commercial heat treaters. 


“For the past three and one-half years, we have been operating one of your ‘Type 
243618 GVRT Furnaces along with a 500 CFH Lindberg Hyen generator in our 
commercial heat treating division. We are extremely pleased, not only with the fine 
quality of work turned out by this equipment but also its relatively trouble-free operation. As 


evidence of our complete satisfaction we have ordered another Lindberg Furnace of this type?’ 


Weare happy that Mr. Drever, a furnace manufacturer 
in his own right, originally chose Lindberg equipment 
for his heat treating plant and that its satisfactory 
service prompted an additional order. The second 
Lindberg Furnace is now in production at Drever 
Company, as the adjacent photo shows. Bless those 
satisfied customers! If you have a product or process 
in the metal or ceramic field requiring the application 
of heat you can depend on Lindberg’'s engineering 
and design know-how to provide exactly the right 
equipment to answer your need. Get in touch with your 
nearest Lindberg Field Representative (see classified 
phone book) or write direct to Lindberg Engineering 
Company, 2447 West Hubbard Street, Chicago 12, 
Illinois. Los Angeles plant: 11937 South Regentview 
Avenue, Downey, California. In Canada: Birlefco- 
Lindberg, Ltd., Toronto. 
Use Reader Service Card, CIRCLE 211 
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Lindberg Furnaces in operation heat for industry 
at the Drever Company, Bethayres, 
Pennsylvania. 





model 








.-- THE 

MACHINE THAT PUT 
PRECISION LAPPING ON A 
PRODUCTION BASIS 
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l Lapmaster 


new compact 

machine design... 

more production lapping efficiency, yet 
takes less floor area . . . easy hand-wheel 
adjustment of conditioning rings to 
keep lap plate flat. 





new, larger, 

adjustable work table... 
wrap-around design for fast loading, 
unloading from almost any position .. . 
pneumatic lifts to facilitate work han- 
dling or to provide extra down pressure. 











new abrasive 


distribution system... 
pressure pump at constant head for 
uniform deposits at lapping stations .. . 
assures uniform cutting action to control 
the amount of stock removal . . . always 
maintains correct abrasive mixture . . . 
provides adjustable flow control. 





Compound and vehicle distribution 
pump and tonk swing out for 

filling ease, swing in, out of the way, 
during production. 


SEE THE NEW LAPMASTER AT BOOTH 550, 
COLISEUM MACHINERY SHOW, CHICAGO, 
SEPTEMBER 7-15. ALSO... REQUEST OUR 
NEW CATALOG OF OTHER LAPMASTERS. 


A product of 


CRANE PACKING COMPANY 
6469 Oakton Street, Morton Grove, Illinois (Chicago Suburb) 


In Canada: Crane Packing Company, Ltd., Hamilton, Ont. 
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LIVERNOIS 


TRANSFER UNIT 
is the with LIVERNOIS 


Transfer Units are .%: 
right move incorporated in new de- e 
in your — 


Automation 
Standard 
easily 
signs to fit large or small presses. 
Move any part, any distance 
vertically or horizontally. 


ris 

Die changeover is 
quickly made. Eco- 
nomical even for 
low volume pro- 
duction on new or 
existing equ'p- 
ment. 


Press application of small 3-station 
line transfer unit shown. 


eA 


Standard unit powered by hydraulic 
or air cylinder is mounted ver- 
tically for “Walking Beam.” 
Mounted on its side, it’s a 
“Shuttle Type” part trans- 

fer unit. 


Thereis a LIVER- 
NOIS Transfer 
Unit available for 
most applications 


y 
TRANSFER 


FS ee 


Patented—with 
other Patents 
Pending 


Large cup trimming shows the 
“BUILDING BLOCK” arrangement 
using hydraulic power. 

Write for 8 page illustrated brochure. 
Or, call Detroit Code 313 CR 8-0200. 


LIVERNOIS ENGINEERING CO. 


The Moving Engineers of Automation 
25200 Trowbridge -e Michigan 
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They cut costs 
because they cut 
operations... 
75% or more! 


Custom-designed and precision-made 
exactly to fit your needs. Spiral 
Tools boost output and quality, Ask 
for details. 


SHARPEN 
END MILLS 
Quickly, Completely, 
IN YOUR OWN SHOP 


For grinding or milling of any 
spiral lead. Pays for itself in 
@ hurry. Send for facts today. 








Super MULTI-SPIRAL | 
__END MILL GRINDING FIXTURE 4) 


Designers and Manufacturers of 


9 
A 
SPIRA [ jf All Types of Special Cutting Tools 


4 1400 N. Damen Ave. © Chicago 25, ill 
/ Phone LOngbeach | $384 





CARBIDE ECONO-SIN 
WILL GIVE YOU — 
-— @ INCREASED AccuRAcY ————# 
@ MORE PRODUCTION * , @ LESS DOWN-TIME 
@ SMOOTHER SEATS « @ AND A COMPLIMENT 
@ LONGER CONSISTENCY og FROM THE BOSS 


FOR SUGGESTING 
OF OPERATION THE CHANGE 


—_——_ 


INSIDE DEGURRING 
CUTTERS 


OUTSIDE DEBURRING 
CUTTERS 


. SS, ~ * 
Witu THE NEW Severance CARBIDE ECONO-SINK 


YOU GAIN ALL THE ADVANTAGES OF CARBIDE 
TOOLING ~AND AT LESS COST por Counllarsunk Hole, 


Aah for Ingormatim, ¢ Prices Tovay / 


curt 


CUTTERS 


Severance TOOL INDUSTRIES INC. 


128 lowe Aveace, Seginew, Michigans 
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STANDARD’S Carbide-tipped 
Expandable Shell Chucking Reamer, with 


eplaceable # 
hells 


TAKES THE 
COST OUT OF 
CARBIDE x 
REAMERS! 











%When the Carbide Tipped WHEN SHELL HAS BEEN FULLY +The Standard Shell Type 
Shell has worn to its toler- EXPANDED..JUST REPLACE IT! Expansion Chucking Ream- 
ance limit, it can be expand- This eliminates the expense of er is designed for low-cost, 
ed to the original diameter buying complete new reamers. high-precision reaming. It is 
by forcing the shell up the The replacement shell is pro- ideally suited for mass pro- 
tapered arbor. The expan- vided with suitable grind stock, duction of parts having close 
sion feature is for wear com- and can be finished to size after tolerance holes. 
pensation only. assembly. 


*KSTANDARD’S TECHNICAL HELP ALWAYS AVAILABLE! 
STANDARD’S Engineering Department welcomes queries about 
your reaming problems. It is possible that with this expert 
help you can realize greater savings and higher production of 
parts calling for close tolerances. 
CALL the STANDARD Man in your area, he will show you 
STANDARD’S complete line of SOLID and CARBIDE 
TIPPED Quality Cutting Tools. 
STANDARD’'S 
Authorized Distributors 
Stock-ready for immediate 
delivery—the COMPLETE 
FAMILY OF STANDARD 
QUALITY CUTTING TOOLS, 
Twist Drills ...Reamers... Tops... 
Dies ...Milling Cutters...End Mills 


..-Counterbores ...Hobs...Carbide 
Tools and Gages. 


3950 CHESTER AVENUE CLEVELAND 14, OHIO 
BRANCH WAREHOUSES IN: NEW YORK - DETROIT - CHICAGO - DALLAS - LOS ANGELES - SAN FRANCISCO 
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So 


The most efficient 
compressed-air-line filter 
you can buy... 





Type 30BE 


New, perfected-design 
Norgren Air-Line Filters 
give you these benefits: 


. Complete liquid removal. 
. Highly effective removal of solids. 


. Choice of 4 interchangeable filter 
elements to best suit your re- 
quirements—5, 25, 64, 74 microns. 


2 
. New, stronger transparent bowl. Norg ren Filter removes all 


. Larger bowl capacity and larger 


ica erm liquid from compressed air 


. Improved baffle design prevents 


return of liquid to air line. The improved design of the new line of Norgren Filters provides a 


. Quick, easy cleaning—no tools | greater than ever liquid removal efficiency—removing all liquids over 
needed—only 4 parts to handle. [i the entire range of recommended air flow. Removal of abrasive solid 
particles is also highly effective. 


Where safety regulations New, stronger transparent bowl is an important feature of the 
require protection for new filters. This bowl has a higher safety factor than ever before and 
bowls from external physical a much greater resistance to fatigue. 
damage—a removable metal 


bow! guard is available : The bowl has a larger capacity for collected liquid. The 
4 “quiet zone” below the baffle holds 53% more collected air-line 
contaminants—requires less frequent draining. 


renases & Ce Servicing is easier and quicker. No tools are required to dis- 


C A NORGREN C0 assemble the filter for cleaning, and there are only four separate parts 
s Pin . to handle. 


3447 SOUTH ELATI STREET For complete information about the money-saving features of the 

ENGLEWOOD, COLORADO Norgren complete line of manual drain and automatic-drain filters, 
call your nearby Norgren Representative, listed in your telephone 
directory—or WRITE FOR BROCHURE NaA-1. 
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NEW 
TOOL STEEL 
I = a" 4 fed 
gto lt el-t-) 


heat treating 
costs 


The man who heat treats many differ- 


ent tools 


He'll operate his furnaces more effi- 


ciently and profitably because more tools at one time. 


—so he'll certainly get more consistent 
results by employing time-tested tech- 


tool steel grades! 
niques. 


he'll now be able to heat treat many 


All by standardizing on a few basic 


can realize major savings with 
Crucible’s new Tool Steel Service. 


He'll know exactly how each grade 
responds to heat treating. 


Bom ilsremes¥) mare) 
this new Tool Steel 
Service can cut 
your heat treating 
costs, call in a 
O74 6107) =) 8 
Service Engineer. 


Or see us at BOOTH 132 
Machine Tool Exposition 


STEEL COMPANY OF AMERICA 


Branch Offices and Warehouses: Atlanta e Baltimore e¢ Boston « Buffalo « Caldwe 

Denver e Detroit « Erie, Pa. ¢ Grand Rapids « Houston ¢ Indianapolis A 

Pittsburgh « Portland, Ore. ¢ Providence « Rockford « Sait Lake City « Sz 
CRUCIBLE STEEL OF CA 
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|, N. J. © Charlotte « Chicago « Cincinnati ¢ Cleveland ¢ Columbus e Dallas » Dayton 
igeles « Miami « Milwaukee e Minneapolis « New Haven e New York ¢ Philadelphia 
sco Seattle « Springfield, Mass. ¢ St. Louis « E. Syracuse ¢ Tampa « Toledo « Tulsa 
, LTD., SOREL, QUEBEC, CANADA 
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Switch to Gulfcut oil doubles tool life for 


Gang-cutting 120 teeth in stacks of 50 clutch discs made 
of SAE 1035 steel, .090-in. thick, to tolerances of .0033” 
it relatively high feeds and speeds is rough on cutting 
tools. But Gulfcut 21C oil makes it just half as rough at 
American Brakeblok Division of American Brake Shoe 
Company, Cleveland, Ohio. 

Says Edward Salamon, Product Engineer, “As the cut 


ting tool on the Fellows Gear Shaper enters each disc, 


‘ST 
ee “te, v 


there is an impact, generating additional heat and increas- 


ing the tendency for the tool to chip. With the machine 


making 86 strokes a minute tool life used to be rather 
short. Since changing our cutting oil to Gulfcut 21C we've 
achieved two benefits: we’ve doubled our tool life, and 
we've rid the operation of the very unpleasant odor of 
the previous oil.” 

‘The substantial increase in tool life and over-all oper- 




















eS 
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Wally Paviak, Foreman, left, shows Thomas F. Irving, Gulf 
Sales Engineer, that tolerances of .0033” have been main- 
tained with help of Gulfcut 21C. 


Changing to Gulfcut 21C has doubled tool life in this Fellows 
Gear Shaper, here cutting a stack of 50 clutch discs, each 
.090-in. thick. 


American Brakeblok... 


<a 


ating efficiency,” says Mr. Salamon, “has shown us that 
we don’t need to be cutting oil specialists. We just call 
in a Gulf Engineer to provide the answers.” 

See for yourself how Gulf makes things run better! 
A call to your nearest Gulf office will bring a Gulf Sales 


Engineer with practical help. Meanwhile, send for your 


free copy of ‘Metal Machining with Cutting Fluids,” the 


new 116-page handbook on their selection and use. 





GULF OIL CORPORATION 
Dept. DM, Gulf Building 
Pittsburgh 30, Pa 


FACILITY AT YOUR Si 
AT PORTLAND, CONNECTicuT... PRECI 


io Soe 
Vi i 


CONTOUR 
MACHINING 


UNIQUE ABILITIES AND FACILITIES 
Prototype components for rockets, jets and turbo 
pumps. The parts shown at right were machined 
from solid bar stock for use in the development 
Stages of more efficient jet engine blades and liquid 
fuel rocket motor impellers. 

You may not be producing jet engines or guided 
missiles . . . But if you have an apparently im- 
possible shape to contour machine, may we suggest 
that you contact us about it and, if possible, 


enclose prints. 


WRITE: JARVIS CORPORATION 
12 Glastonbury Turnpike 
Portland, Connecticut 


ALL PARTS SHOWN HERE 
MACHINED FROM SOLID BAR STOCK 


OTHER JARVIS FACILITIES AT YOUR SERVICE... 


oss | AT MIDDLETOWN... AT LYNN... 
MACHINE TOOLS & CARBIDE TOOLS 


ATTACHMENTS JARVIS CORPORATION 
JARVIS CORPORATION | 49! Lynnway 


, Mass. 
84 Pease Avenue uyan, Maes 
Middletown, Conn. 





AT NORTH ATTLEBORO... | AT GUILFORD... 
GROUND-FROM-THE- | FOOD PROCESSING 
SOLID HIGH SPEED EQUIPMENT 


STEEL TAPS JARVIS CORPORATION 
JARVIS CORPORATION] 12 Boston Post Road 

§ 12 Washington Park Guilford, Conn. 
North Attleboro, Mass. 





CATALOGS ARE YOURS FOR THE ASKING 
Ol @) 4 O)  o:WO)  Mmilelell-scol 2aMe Orelalal-ceadletth 


WESTERN OFFICES: JARVIS CORPORATION OF CALIFORNIA JARVIS SUPPLY CO. INC 


Angele 
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BURSTING AT THE SEAMS! 


INSTALL AN R-46 FINGERTIP CONTROL TOOL CRIB 


SAVE 70% ON SPACE...30% ON LABOR! 


In this new R-46 Retrievers installation at the New 
Philadelphia, Ohio, plant of the Warner and Swasey Co., 
many factors were of prime consideration. 

A need for storage of dies, fixtures and special tools... 
making maximum use of a limited amount of space and 
offering quick, easy access to the items stored .. . presented 
pressing problems. 

As installed, the TRIAX® R-46 Retriever provides 768 
openings of 1000-lb. maximum capacity with a load base 
dimension of 24” x 36”... twice as much storage volume 
as was available with the equipment previously used. 
3,270 square feet of floor space was released for other use. 
Tooling time and return to storage time were significantly 
reduced. 

In this case, the Retriever helped solve a serious space 
shortage and tool die and fixture storage problem. It is also 
being used for work-in-process, electric motors storage, and 
other material handling applications. 

We would welcome the opportunity to discuss the pos- 
sible advantages of an R-46 Retriever installation in your 
factory or warehouse. 


*F.0.B. Euclid, Ohio 








This simple, push-key console controls 
the unique two-way Retriever®. The 
keys on the left set the Retriever to 
deliver an incoming load into the de- 
sired opening. Setting the right-hand 
panel will direct the Retriever to 
bring back any other load on the 
return trip. 


THE TR I AX COMPANY 


; SWeetbriar 1-9800 
11955 SHAKER BLVD. ° CLEVELAND 20, OHIO 
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THE PROBLEM: 


HOW TO KEEP ABREAST OF DEVELOPMENTS IN 


Creative Manufacturing Techniques 


THE SOLUTION: 


Attend ASTME SEMINARS and Prolit 


from the shop-tested know-how of experts 


High Energy Rate Forming Seminar 


Oct. 11-12, 1960 





| AKE A FEW MINUTES how 


to make certain you share in 
the practical learning avail 
able in the 1960-61 series of 
ASTME SEMINARS. One ot 
more are devoted to subjects 
im 


in which you have an 


mediate, urgent interest. 

Our first Seminar, HIGH ENERGY 
FORMING, will thoroughly 
Materials, Reli- 
ability, Forging Extrusions, Ex 
plosives, Hydro-Spark, Shock Waves 
and Tooling Requirements. 


RATI 


cover Design, 


FUTURE ASTME SEMINARS: 


5C52 





STANDARDS AND Nov. 8-9, 1960 Phil., Pa 
STANDARDIZATION 


1960 {tlanta, Ga. 


1961 St. Louis, 


Dec. 7-8, 
Jan. 11-12, 


553 


9C54 QUALITY CONTROI 


METAL CUTTING 
Mo. 


Sheraton 


Hotel 


I owers 


Chicago, Illinois 




















HIGH ENERGY RATE FORMING SEMINAR 5C5I1 


Name, 











P. O. Number 





[ }¢ heck Enclosed [ ] Bill My ¢ ompany 








TO REGISTER 

fill out the form and send 
it to Gilbert E. Seeley, Educa 
Director, ASTME Head 
10700 Puritan, Detroit 
38, Mich. Registrations must be 
made in advance. Confirmed 
registrations canceled later than 
two weeks before the Seminar 
a S10 service 


tion 
quarters 


are subje ct to 


charge 


FEES: $45 AstME member 


$60 non-member 








~, 
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WELDON 


EXTRA HEAVY DUTY 
END MILLS and HOLDERS 


Rugged 
Dependability 
‘ for your 
4, Toughest Jobs 
} #=) 


A complete line... 
« 2%" diameter shanks 
« 3” diameter of cut 


* 12” length of cut 


OVER 
40 YEARS , : 
OF LEADERSHIP Write for more details 


SINCE 1918 





3000 Woodhill Road . Cleveland 4, Ohio 
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Everywhere you go 
you see Superior die 
sets ... the finest ’ a 


in all the world. : 
~* di - ) Right, Sue Perior! And 


. 

‘Ze just look at the safety 
flanges . . . they're the 
last word in easy han- 
dling and safety. Only 
Superior has them! 











a SAFETY FLANGES 


Recognized as one of the greatest contributions to die set handling .. . all 
Superior die sets—large or small—are equipped with exclusive safety 
flanges . . . AT NO EXTRA COST. Use Superior die sets . . . they’ll 
save you time and money! 


Write for exclusive features catalog — today! 


ZuPrEeRIOR STEEL PRODUCTS CORP. 


2754 South 19th Street @ Milwaukee, Wisconsin 
Cheshire, Connecticut 
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> Here is clear evidence that high velocity extrusion of metal has dispersed 


stringy non-metallic inclusions. The part pictured is a hinge pin for USAF’s B-58 Hustler. 
The pin on the left was machined from Aisi 48385 modified bar stock. The clearly 
visible inclusions made the part unfit for service. The pin at the right is made from the same 
material, but only after it had been extruded at very high velocities by a DYNAPAK 
machine. The inclusions have been eliminated. The part is completely satisfactory. 
There is no need to change to a more costly metal, or to resort to special mill heats. 


for complete inférmation, write, wire, or phone: 


DY NAPAK 


CONVAIR | A DIVISION OF GENERAL DYNAMICS CORPORATION 
1243 Transit Avenue, Pomona, California « Phone: NAtional 3-1561 
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An Iguana will be recognized... 
by a HERPETOLOGIST 


(specialist in reptiles) 


The Tool and Manufacturing Engineer 





potential savings will be recognized... 


by a LINCOLN man 


(specialist in arc welding) 


A. IDEA which can cut welding time from 90 to 45 minutes on missile beams for the 
Army is darned important! That's exactly what happened in a New Jersey plant. 

A LINCOLN Field Engineer was walking through the plant with the Welding Foreman and 
Plant Manager. Naturally he was interested in watching the welding operation on missile 
beams. A thought crossed his mind. He asked if he could demonstrate LINCOLN Jetweld 
electrodes on the beams. He rolled up his sleeves; took some Jetweld from the trunk of his 
car, and cut the welding time from 90 to 45 minutes. The weidors on the job did the same. 
That afternoon the Field Engineer finished his plant tour and spotted some applications for 
Fleetweld 37 electrodes for welding sheet metal on trailer bodies. Again welding time was 
cut almost in half, cleaning time reduced and overall costs slashed to the bone. 


Quite a day’s work for one Field Engineer. . . but putting PROFIT into welding operations 


is part of each LINCOLN man’s job. You can count on him to show you... not tell you how 
to cut costs and make more money. 


That's why we Say it’s a good idea to do business with LINCOLN where arc welding is a 
specialty and cost reduction comes to you as a ‘‘plus’’ at no charge. 
Call your LINCOLN Field Engineer today. 


THE LINCOLN ELECTRIC COMPANY 


Dept 3020 «+ Cleveland 17, Ohio 


TOES | 
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in half the time 


Brookfield Tool Holders 


with a 
make tool set-ups easy! 


Now, without bushings or collets, on the 
first try you can set up drills, counterbores, 
reamers or cutters for almost any machining 


operation. Precision ground V-jaw vises, time-tested 

Brookfield Tool Holders make even toughest pont mere a. .~4 . — wd 
set-ups a cinch. With one wrench, insert STEE [ Hoggson stamps can meet 
the tool, tighten the jaw, then float the tool pa Deg eh yn 


into dead center position and tighten. stand continuous jaoen 
, " ' without breaking face or 
It's as easy as that! STAM P mushrooming body. Ask 
FREE! Descriptive illustrated brochure, plus price and — a teen, 
specification lists. type holders, hand stamps 
with locating or position- 
av? 1s > ad ing attachments, marking 
BROOKFIELD, INCORPORATED dies for hand and machine 
use, 
STOUGHTON 12, MASSACHUSETTS 
HOGGSON & PETTIS MFG. CC., 141 Brewery St., New Haven, Conn. 
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ZIEGLER FLOATING TOOL HOLDERS 








INCREASE TAPPING AND REAMING PRODUCTION AUTOMATE 
FAST SET-UPS—Automatically compensates for mis- YOUR DRILLING OPERATION 


alignment up to 1/16” on dia. between machine 7 
spindle and work. . _—F 


Free-Floating, Easy-To-Use Ziegler Tool Holders per- 
mit machine operators to maintain production with- 
out scrappage due to alignment inaccuracies, elimi- 
nate bell-mouthed and oversize holes and keep job 
set-up costs to barest minimum. 


; AUTOMATIC ¢ Flexible automatic feed for drill- 

PROMPT DELIVERY DRILL ing, tapping, reaming, milling 

(1/4", 3/8” © Accurate depth adjustment of 
.0005” 


Hold itive hol = ; Fits int t 

old positive hole @ rits into any setup 

cons location tolerances $89-40 © 13g”, 3”, 6” strokes 

eldeal for single spindle, 
multi-spindle, and multi-plane 
machining 


e Can be controlled by solenoid, 
hand or pilot valves 


Alkon also manufactures compat- 
ible, 4-way valves and hydraulic 
cylinders. 


For Free engineering assistance, 
call or write direct to 


w.M. ZIEGLER TOOL CO. muon paaeers 


ROLLER DRIVE FLOATING TOOL HOLDERS 13570 Auburn (Ad Kon me ype ag =" 
Detroit 23, Michigan 
Use Reader Service Card, CIRCLE 232 Use Reader Service Card, CIRCLE 234 





SIZES and types to fit all machines used for 
tapping and reaming. 
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MAINTAINING perfect piston rod alignment on thrust 
and return strokes is an engineering advantage of all 
O-M Air and Hydraulic Cylinders. But this is not the 
only reason why Design Engineers specify these com- 
ponents. For example, O-M Cylinders are all steel 


with bronze bearings ... are cushioned to relieve 
piston shock . . . make full-power starts, and the 
length of each stroke can be held to the tolerance 
desired. In addition, O-M Cylinders can be mounted 
to deliver maximum performance in a horizontal, 
vertical or inclined position, and ports oriented to a 
convenient location. 


These and many other advantages of O-M Cylinders 
are covered in our 1960 Bulletins with construction 
and dimensional details, engineering drawings, capa- 
city chart and mounting data. For your copies, MAIL 
COUPON TODAY. 


Bulletin 101A —Internal Key Tie-Rodless-Type 
Cylinders. Air 150 psi; Hydraulic up to 1500 psi. 
Bulletin 105A—Improved Tie-Rod (Heavy Duty) 
Cylinders Hydraulic 2000 psi; 3000 psi non-shock. 
Bulletin 107—Automation (Heavy-Duty) Air Cyl- 
inder for 200 psi operation. 

Bulletin 108—Automation (Heavy-Duty) Hydraulic 
Cylinder—for 1000 psi operation. 


September 1960 


ble in 1%" to 8" bores 

j a0) yy-uary rods. Complete line of 
mounts and interchangeable parts. Immediate deliv- 
ery on most sizes. MAIL COUPON TODAY. 


ORTMAN-MILLER MACHINE COMPANY 
13 143rd Street, Hammond, Indiana 


Have representative call 
Send Bulletins 


O 
[] 101A [J 107 
O 


105A [] 108 


OE 
COMPANY 


ADDRESS 
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Tealicle -TIPPED HAMMERS LAST 50 TIMES LONGER! 


... at Pulverizing Machinery Division of 
AMERICAN-MARIETTA COMPANY 


Typical open view ° 

at right illustrates ikr = 

No. 3 Mikro-Pulver- 

izer in operation. , pro ucts 


SINCE 1923 


Jf 


hee 
‘ 


2 b a 


Pulverizing Machinery Division of American-Marietta Forged steel hammers tipped with super-hard 
Company, Summit, New Jersey, leading producer of TALIDE METAL wear strips “e x % x 242" pulverize 
pulverizers, dust collectors and air conveyors, reports 50 times more tonnage than possible with alloy steel 
longer service life and improved machine operation hammers on all kinds of applications, including 
with Talide-tipped hammers. grain, tobacco, coal, ore, minerals, etc. 


> 
5% aa ae ¢ 6 
SPECIAL SHAPES 


1000, 2000, 3000, 4000, THROW-AWAY INSERTS a 
$000 & 6000 STYLES “H"&”P’’STYLES FOR KLAMP-LOK 
: HOLDERS “MB” BLANK 
BALLS & SEATS COMPRESSOR S ~ y iW TWIST DRILL Mo 
FOR CHECK VALVES SLEEVES & RINGS _ 














BLANK 


aa 
“RT” STYLE “RIT” STYLE ——— 
KLAMP-LOK TOOLHOLDER INSERTS HELICAL BLANK 
SPECIAL ——____ e fi ' 

“TR “SC” “SQ” “DB” 


“STB” STRIPS 
—_— — GUN DRILL BLANKS “TD” BLANK 


; T: DE: POD: 
ROD STOCK = CAI 




















RHO) e 
a 





ae nw | Write for Cat. 59-G today! R ‘ ao 

bTALIDE metal | : . 

, er 
-proofs vita 

: - « Yeon machine tools, i = I | 
pumps, com ; A j ’ i y E- 
rs, and other | 

‘processing 4 


° \o 

nt used in 4 UNGSTOWN ov 

industries. 

L CARBIDES 1 HOT PRESSED AND SINTERED CARBIDES » VACUUM METALS 
, OHIO 1 HEAVY METAL + ALUMINUM OXIDE «+ HI-TEMP. ALLOYS 


OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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Typical Standard Subland Drill-Counter- 
bore, one-pass cavity for socket-head cap 
screw. Clean, accurate absolutely con 
centric hole with one-tool depth control 


MOHAWK 


STANDARD srs 
DRILLS 
Mohawk Standard Sublands are the modern answer to combination tooling 
operations that mean greater production savings. 
Why stock heavy inventories of expensive drilling tools for consecutive 
operations when just one-pass with a Mohawk “standard” will do the job... 
better, more accurately and economically? 

If you want fast, one-tool control, positive concentricity, 
lower hole costs, less scrap, fewer jigs and fixtures and smaller 
tool inventory ... you really need Mohawk Standard Sublands. 
They’re available, right now, from local distributor and/or 


factory stocks in every size, type and combination for fast, off- 
the-shelf delivery. 


Send for your Copy.. 
of the new Mohawk 
“Standards” Cata- 
log. Lists all prac- 
tical sizes, types plus 
easy method of de- 
termining your needs 
..-mMore economically. 


September 1960 
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Regular Tops, Fiuteless (non -cutting) 
Taps, Pipe Tops. 


ALAA aie - 
ZA OLS 
AZZ Z aw 
Subland Subland 
Drill-Chamfer Drill-Drill 
Mohawk also offers a complete range 
of “Standards” for drilling prior to the 
f 


simplified use of: TOOLS, inc. 


qlee, Orill ond Body Clearance for Montpelier, Ohio 
Miwnld's Largest producer af Sublande 
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No. 27-48 Blanchard Surface Grinder 


Blanchard No. 18-A2 
Two-Spindle Automatic Surface Grinder 
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if grinding efficiency 
is important to you... 


DON’T MISS SEEING 
THESE NEW BLANCHARDS 
AT CHICAGO! 


Two entirely new Bianchard Grinders of advanced 
design will be introduced at the NMTBA 
Exposition in Chicago. Both machines offer new 
features and high production capabilities that will 
interest everyone whose operation requires 


high-speed, precision grinding. 


Booth No. 1209 


BLANCHARD 


The Blanchard Machine Company 


64 State Street, Cambridge 39, Mass. 


September 1960 


The No. 27-48 Blanchard Surface Grinder is an 
entirely new size of Blanchard Grinder. This 
machine will be equipped with hardened base 
ways, will be of “dry base” design, and will 
have a conveyor-type sludge tank mounted at 
the rear. This machine has a 48” diameter mag- 
netic chuck with a clearance of 52” inside of 
the waterguards, 12” vertical range and a 27” 
segment grinding wheel. This grinder has a 75 
HP main spindle motor. Coolant is directed 
both to the inside and outside of the grinding 
wheel. These features provide ample power, 
rigidity and coolant flow for heavy stock re- 
moval on a large variety of work pieces. This 
machine affords great accuracy, extreme flat- 
ness and fine finish. 


This grinder will be equipped with a motorized 
Single Cut Device and a floor-mounted control 


panel. 


Other features include: a hand-operated 
Trabon lubrication system for the spindle bear- 
ings, wheel dresser and head ways; automatic 
Bijur lubricator for the hardened base ways; 
and oil reservoirs for the table bearing and 


chuck rotation units. 


The No. 18-A2 Blanchard Surface Grinder is a new 
Two-Spindle Automatic Surface Grinder. This 
new grinder is of a “dry base” design: in oper- 
ation all coolant and chips flow to an outside 
settling tank or central coolant system. The 
design provides easy access to the grinding 
wheel area. Push button stations and operator's 
control are conveniently located for ease of 
set-up. All controls are interlocked to assure 
complete safety. A warning light flashes at the 
operator's station when grinding wheels require 
replacement. The grinder is equipped with 30 
HP foot-type spindle motors. 


The grinder has a plain table for mounting of 
special work-holding fixtures, and a six-speed 
gear box for table rotation, with provision for 
locking this in a pre-selected speed. The feed 
rate in thousandths of an inch per minute can 
also be locked. The grinder at the Exposition 
will have an eight-station fixture, each station 
handling a different work piece to demonstrate 
the ingenuity of Blanchard fixture design. This 
table will be rotating to demonstrate clamping 
and unclamping of the fixtures, and to show the 
path of the work pieces through the grinding 
wheels and under the wheel control calipers. 
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, KY FOR INTERNAL INSPECTION 


@ 0.10° AND UP... That's the point 
of entry requirement. . . to provide your 
inspectors the chance to use the out; 
standing National Fontar Borescope and 
thus give’them the/brightest, distortion- 
free; close-up view of the défect in “‘jin- 
accessible”’ interior surfacés of the cast, 
drawn, welded or molded product/. . . 
from”“inches deep to many feet. 


Find out how its.tise can be a time and 
cost saver while it up-gradesyour Qual- 
ity Control. Just send fof our “Bore 
scope Catalog.” 


ENGELHARD HANOVIA, INCORPORA: ED 
NATIONAL ELECTRIC INSTRUMENT DIVISION 


92-21 Corona Ave. - Elmhurst 73, New York 
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Hardness testing made Easy! | 


Save Time! 
Test Accurately! 


Frequent hardness testing of metals before and during fabrication and 
after heat treating is essential today for best results. 

Ames Portable Hardness Testers answer the need for a light weight, 
accurate, dependable tester that may be carried to the work for 
on-the-job testing. They are easy to use, require no skill, and get 
speedy, accurate tests wherever the work may be—no delays, no cut- 
ting off specimens—no waiting for laboratory tests. 

Besides testing flats, rounds, tubing, etc., Ames Hardness Testers make 
tests that otherwise would be impossible, such as large gears, knives, 
saws, blades, struts, frames and assembled parts. Thousands are in use 
paying for themselves over and over again in time and materials saved. 


Send for a free bulletin. 


AMES PRECISION MACHINE WORKS 
Waltham 54, Mass., U.S.A. 


Use Reader Service Card, CIRCLE 242 





SPECIALISTS IN 


Carbide Tipped and 
Solid Carbide 


CUTTING TOOLS 


It costs no more to enjoy the produc- 
tion advantages of MEYCO tools: “‘pre- 
cision’’ minded since 1888, careful 
workmanship, well equipped shops 
and capable design engineers . . . all 
add up to plus values for you. 

The finest quality and proper grade 
of tungsten carbide is engineered to 
the cutter’s job. Tools are precision 
ground and lapped for long life, tipped 
to carefully machined bodies balanced 
for rigidity. MEYERS works to toler- 
ances of .0001”, tipped cutters as thin 
as .030”, solid carbide cutters much 
thinner, diameters of 4,” and up. 

Your special problems in the field of 
cutting, slitting, slotting, under-cut- 
ting or form-cutting are solicited. 


Write for new Cutter Catalog No. 52 

















W.F.MEYERS CO., Inc. 
BEDFORD, INDIANA 
A famous name in 
precision tools since 1888 
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STILSON INDUSTRIAL 
MOLDED NEOPRENE BUMPERS 


CONTOUR MOLDED to fit your requirements 
STEEL CORED for strength and durability 
RESILIENT to assure positive parts protection 
STOCKED for immediate delivery 

You'll find STILSON BUMPERS just right as a * contact 
point for cylinder clamping ¢ shock absorber ¢ contour 
shaped holding finger ¢ spring actuated part positioner 
e cored hole seal ¢ finished part support ¢ glass protector 
* part positioner or lifter. 

Write today for specifications and prices. 


STILSON 
Too. INC. 


Use Reader Service Card, CIRCLE 243 
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STILSON also manufactures 
Vacuum Cups, Venturi 
Blocks and Rubber Rollers. 





DRexel 6-4222 ESTABLISHED 1927 


WILLIAM T, HUTCHINSON CO. 


53 BROWN AVENUE SPRINGFIELD, NEW JERSEY 





HUTCHINSON HSS BLANKS, 








115 Pieces — COMPLETE — .040” to .500” — $88.00 


your choice of two tolerances 
+ .0002” —.0000 
or 


+.0000 -— .0002” 





JOBBER SET LETTER SET WIRE SET 
$32.27 $29.03 $27.40 


in Huot Index in Huot Index in Huot Index 

















HIGH SPEED STEEL — 64 “C” scale hard — gage tolerance — mirror finish — parallel ground, 


ANY DECIMAL DIAMETER OF STANDARD LENGTH 
010” TO 1.000” SHIPPED ON 24 HOUR NOTICE 
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| NOW IN MAGNESIUM AND ALUMINUM 











10¢ PHONE CALL CUT MACHINING 
TIME 50% ON 3-FT. INDEX TABLE! 


Ordered-by-phone magnesium tooling plate disc replaced cast steel index 
table for machinery manufacturer ...“as purchased” flatness cut previous 
part in half...saved 50% on machining costs. 


machining time on this 


United Welders Inc., of Bay City, 
Michigan, recently replaced steel with 
magnesium tooling plate in making 
the precision index table, or dial, for 
their automatic 8 Station Dual Diai 
Welder. This machine is used in 
welding the bottom gasket retainer 
for an oil filter assembly in 1960 
automobiles. 


The dials previously were made of 
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cast steel which required costly, time- 
consuming surface and edge machin- 
ing to finish. The 2% inch by 36 
inch dials of magnesium tooling 
plate are now purchased rough-cut 
to size from the local Dow magne- 
sium distributor, and are finished by 
simply edge truing and drilling. Be- 
cause the as-purchased flatness com- 
pletely eliminates need for surface 


machining, United’s machining costs 
on this part have been cut by more 
than half. Production has been 
speeded, too, because magnesium’s 
light weight makes the dials easy to 
handle during manufacture. Two men 
can easily lift and handle the light 
disc. Cranes or lift trucks aren't 
needed as they were with the pre- 
vious steel dials. 


The Tool and Manufacturing Engineer 





LIGHTNESS CUTS 
POWER NEEDS 75% 


In the United welder above, the dial 
starts and stops 500 times per hour 
during welding operations. This light- 
weight magnesium dial requires only 
a quarter of the power needed to 
operate the previous steel dial. It 
permits a drastic reduction in the 
cost and size of motor, speed reducer 
and other necessary driving elements. 
RIGIDITY MEANS 

ACCURATE POSITIONING 
United Welders employs a.Geneva 


Stop Movement to position parts ac- 
curately under dual automatic spot 
welding heads. Magnesium’s rigidity 
helps the dial retain close tolerances 
necessary for continued accuracy. 
Magnesium tooling plate has other 
advantages, too. It costs less to buy 
than other lightweight tooling mate- 
rials and can easily be welded. It can 
often be obtained ready-cut-to-shape 
from distributors, saving additional 
time in your shop. 


Because magnesium tooling plate is uni- 
formly flat, it can be used for almost all 
tooling jobs without surface machining. 
It’s rolled and thermal flattened to close 
flatness tolerances . . . high dimensional 
stability keeps it flat in use. 


MAGNESIUM TOOLING PLATE IS 
AVAILABLE FROM STOCK AT: 


Clendenin Bros., Inc. 
Baltimore, Maryland 


Copper and Brass Sales, Inc. 
Cleveland, Ohio; Detroit 12, Michigan 


Fullerton Steel and Wire Company 
Chicago 335, Illinois 


Hubbell Metals Inc. 
St. Louis 3, Mo.; Kansas City, Mo.; 
Marietta, Ga. 

A. R. Purdy Co., Inc. 
Lyndhurst, New Jersey 


Reliance Magnesium Company 
Los Angeles 58, California 


Joseph T. Ryerson & Son, Inc. 
Dallas, Texas 


There’s a wealth of information in Dow’s 
new magnesium tooling plate manual. This 
handy 56-page book is filled with facts 
about shop working characteristics, ma- 
chining, etc. For a copy, contact your 
Dow branch office or write to THE DOW 
METAL PRODUCTS COMPANY, Midland, 
Michigan, Merchandising Dept. 1033FJ9. 


THE DOW METAL PRODUCTS COMPANY, Midland, Michigan 
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DIVISION OF THE DOW CHEMICAL COMPANY 
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MODEL 84VC 


Vertical Continuous Lathe 
Remarkable New Improvements! 


PP ce 78-H 


8-spindle Automatic Multiple 
Chucking Machine 


Important New Changes! 


MODEL 3-25 MODEL RWI-1 


Transfer Press for the High Produc- 
tion of Stamped and Drawn Parts 
Many New Features! 


Ribbon and Wire Inclinable Forming Machine 
All New! 


WEeN@islivizm TOOL EXPOSITION @2-i=a4i =’ 


BETTER STOP AT BAIRD 
BOOTH 1142 


Your visit to the Machine Tool Builders’ Show will not be 
complete if you miss the opportunity of seeing these 4 
Baird high production performers in actual operation. 
The just-introduced RWI-1 represents the most startling 
innovation in ribbon and wire forming machinery in years 
... important new design changes highlight the well- 
known Baird Transfer Presses, Chuckers and Vertical 
Continuous Lathes. We have a few surprises waiting for 
you, too! 


BAIRD THE BAIRD MACHINE COMPANY + Stratford, Conn. 
Builders of High Production Machinery since 1846 
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Screw machine job shop 
standardizing on 5-Chaser Vers-O-Tools .. . 


“Extremely high threading tolerances have become the 
rule rather than the exception on most of our jobs,” 
states Henry Libicki, Chief Engineer, U. S. Automatic 
Corp., Amherst, Ohio. “We're convinced the only 
economical way to meet these increasingly tough speci- 
fications is with National Acme 5-Chaser Vers-O-Tools. 
In every instance, they give us far more accurate 
threads than 4-chaser tools . . . have helped us keep 
pace with our customers’ requirements and attracted 
more profitable business. We’ve started a change- 


5-Chaser Vers-O-Tool was easily installed on exist- 
ing single-spindle machine. A tripping mechanism 
using a solenoid and a micro switch attached to 
the Vers-O-Tool provides automatic control of 
die-head trip-off to within .002” to .003” at 
shoulder. (Developed at U.S. Automatic Corporation.) 


September 1960 


CO emma 5! 


Two precision parts for hydraulic devices threaded 
with 5-Chaser Vers-O-Tool. Both have pitch 
diameter tolerances of .0045” (class 3 threads). 


over program to 5-Chaser Vers-O-Tools. It’s a vital 
step in the constant improvement of our operation.” 
Enthusiastic comments like these sum up the feelings of 
hundreds of users of NAMCO 5-Chaser Vers-O-Tools. 
In your plant they'll give more pieces per grind, highest 
threading accuracy, and the economies of greatly reduced 
set-up time. NAMCO 5-Chaser Vers-O-Tools are avail- 
able from stock in a complete range of sizes. Get all the 
details. Contact your local National Acme Sales Engineer, 
or write for Bulletin DV-1. 


The National 
Acme Company 
193 E. 13st Street 
Cleveland 8, Ohio 


Sales Offices: Newark 2, N.J.; Chicago 6, lil.; Detroit 27, Mich. 


Use Reader Service Card, CIRCLE 248 349 





SEE IT AT CHICAGO 


Modumatic Systems Control—Display 


MEASUREMENT e POSITION «- INSPECTION 


\\ _ 


\\ 
* 
" NORDEN DIVISION 


The Tool and Manufacturing Engineer 





Norden Division of United Aircraft Corpora- 
tion presents advanced but simple systems 
applicable to your need for faster, more 
accurate positioning of tool or workpiece 


Norden Modumatic Systems feature readout of actual position, auto- 
matic positioning, full range origin select, and controlled programing 


FOR MEASUREMENT FOR INSPECTION 


Series 100—This system displays in straight decimal form the exact 
position of the tool or workpiece. One display is used for each axis 
of motion. 


This new Norden concept now makes possible 
automatic inspection of parts by measuring their 
exact shape and contour. Since each point on 
Features—I|luminated numbers, readable from twenty feet—individ- the part's surface has a digital value this informa- 
ual plug-in decimal units—display unit can be located on machine tion can be easily programmed. Corresponding 
or remote. points on the actual part can be probed auto- 

matically and their dimensions compared with 

the programmed information. The system can be 
FOR POSITIONING provided with direct numeric print or readout of 
Series 600—A completely automatic positioning system with input actual dimensions, deviations from nominal, or 
from either manual dial-in switches or punched tape. Display units out of tolerance indications. In addition, punched 
provide decimal readout of actual position—not command. tape output is available. 


Norden numerical control systems also offer full range electronic origin select. This allows any desired offset 
to be quickly and easily dialed in by the operator on manual selector switches. In addition, these systems are 
available with automatic tape punch units for tape preparation ‘‘on the machine." This provides a permanent 
inspection record or a programmed tape for playback applications. 


When in Chicago 
for the 

PRODUCTION ENGINEERING SHOW, 
NAVY PIER SEE US AT BOOTH 221. 
At the National Machine Tool Builders 
Show see Norden Controlled Machines 
exhibited by G. A. Gray Company, Booth 
1350. Atlantic Machine Tool Works, 
Booth 543. LaPointe Machine Tool Com- 
pany, Booth 1229. 


For more information contact your nearest Norden Representative. 400 Main Street, E. Hartford, Connecticut, 
JAckson 8-4811. 11 West Monument Avenue, Dayton 2, Ohio, BAldwin 8-4481, or write us at the address below. 


OF UNITED AIRCRAFT CORPORATION 
DATA SYSTEMS DEPARTMENT 
SANTA ANA, CALIFORNIA 
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GREAT NAMES IN INDUSTRY 
produce MORE for LESS with 


The story at PEECO can best be para- 
hrased — “,.. known by the company they 
eep...” The long list of companies that 
now ‘produce more’, because PEECO vi- 
bratory feeders are engineered to work, 
reads like America’s industrial “Who's 
Who”. PEECO’S technical knowledge in 
parts feeding can help you schedule one or 
more parts at a given rendezvous at a pre- 
determined rate per hour and oriented to 
the exact position desired. Obviously this 
generates great savings. Let PEECO sales 
engineers help you ‘produce more’. Send 
for new literature on the latest feeding 
technique. 





ej > 
ae 


VFC and PEECO are DIVISIONS of AUTOMATION DEVICES INC. @ 


> Ad = 


AUTOMATION DEVICES, INC. 
TWO GREAT NAMES IN PARTS FEEDING 32nd and BRANDES STS., ERIE, PA. e PH. GL 6-5381 
Use Reader Service Card, CIRCLE 251 
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by Dayton Hogers wee REAMERS 
FOR ALL PUNCH PRESSES Thevearde om 


by the 
THOUSANDTHS! Je 
=== 


to assure accurate working pressure on all dies 


@ single installations 
from 1 ton to multiple 
installations of unlim- 
ited capacity, stand- 
ard or designed on 
the job. 


© Best possible delivery 


— 
®@ Quotations on request . WAAL nue dao 
mein SELES 
P 


WRITE FOR 


CATALOG F.44-A 11 Ton Full Universal Pneumatic Die Cushion 
installed on inclinable Press 


RS ame TWENTIETH CENTURY MFG. CO. 
DAY U N K y b F I 2 W Box 429-TE Libertyville, Illinois 


f¢ r i 
JE Csltt /) de COCA ILS { OF)1 / “? 














In emergency Telephone Libertyville 2-4200 











MINNEAPOLIS 7R, MINNESOTA 
Use Reader Service Card, CIRCLE 252 Use Reader Service Card, CIRCLE 253 
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(CERROTECHNICS is the practice of using low-temperature-melting CERRO 
ALLOYS to expedite many industrial operations). 


He" we show how an aircraft manufacturer supports 

the thin blades of a turbine rotor in CERROBEND® 
ALLOY to prevent distortion in machining. After machin- 
ing, the matrix alloy is melted away at 158°F. 


Send for bulletin listing the 
Gp 63 CERRO ALLOY applications. 
CERRO DE PASCO SALES CORPORATION 


Room 1503, 300 Park Avenue, New York 22, N. Y. 
Use Reader Service Card, CIRCLE 254 








SCREW THREAD 
MEASURING GAGES & COMPARATORS 


ONLY 3 EASY STEPS NEEDED a 
WITH THE O0-VEE THREAD GAGE r 
1-INSERT — Expand coils by 
depressing — insert screw 
2-MEASURE — Take 
measurement over coils 
3- COMPARE —Check 
measurement with limits 
on data plate 


VEE Gages are available 
for all std sizes from +5 to 
! All series — All class fit 
Special sizes available from 
9 up to and including 5 


0-VEE COMPARATOR 
Based upon the same principle and 
using interchangeable coils, this com- Mode! 
parator gives a visual reading within +2 
any pre-set tolerance range. Available Rien... / sil 
in 3 models i Range 


1/8" to 1-1/4" 
ASK FOR ILLUSTRATED FOLDER 8 to 32 T.P.\. 


© SCHERR-TUMICO 


PRECISION MEASURING TOOLS AND INSTRUMENTS 


WAREHOUSE STOCK, SHOWROOMS & SALES OFFICES AT 
NEW YORK: 200 Lafayette Street, New York 12, N. Y. 
ST. JAMES: St. James, Minnesota 
LOS ANGELES: 3337 West Olympic Bivd., Los Angeles 19, Cal. 
CHICAGO: 5045 W. Harrison, Chicago 44, Ill. 
When writing to any of the above locations, refer to DEPT F-9 
Use Reader Service Card, CIRCLE 255 
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THREADS 1 104-INCH 
PIPE WITH. 
NO DIE CHANGE! 








Only 980 Ibs.! 


e 
~~ 


-\\ PIPE TOOLS, INC. 


«qu DANA AVE 


WARREN, OHIO 
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WERNER 
name MILLERS 


Shown for the first time in U.S.A. at the 
Chicago Coliseum Machinery Show 
September 7 through 15 in 


BOOTH No. 417 


Ask for Free Admission Ticket on your firm’s letterhead 


Vertical Millers, 1-6 


Fritz Werner automated, three-dimensional program-milling 
saves 40% to 75% over conventional vertical or horizontal 
milling. The Werner method is simple and easy to maintain. In- 
vestment is comparatively low, and in addition, the machine can 
still be used over its full range for either automated or con- 


ventional milling. 


' 
a Stetatinnithlis __- Sener 7 m Left: Plain Millers, 1-6 


Below: Universal Millers, 1-4 





Production Millers, 0-4 


Send for illustrated booklet de- 
scribing FRITZ WERNER program- 
controlled milling, and how it can 
pay you dividends on both long- 
and short-run milling jobs. 


MARAC 


MACHINERY CORPORATION 
108 Grand Street 
White Plains, New York 
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PRODUCTION RELIABILITY 
YOU CAN COUNT ON! 


+. 


4 
SERT HOLDE 


a Dy 


Fully adjustable chipbreaker for TTT Convenient, damage-proof clamp 
complete chip control_A Voie, i ; ight li 

ite first, with five year record 

of dependable on-the-job 

Performance. 


Shortest °Verhang — More , . 

fool in the tool post Means | oe plated, hardened tool 

greater rigidity, ee wen s '— Rugged, rigid, 
2nd corrosion Proof. 


Carbide shim Seats in three thick. 
nesses __ Provide insert cost 
Saving, 
More “curate pocket _ Special 
Machining to rigid quality 
standards 9varantees full jn. Complete line _ Over 200 
sert support and fast, accu- Styles and sizes, n 
rate indexing. Positive rakes 
Throwaway Insert Holder for 
aves damping contact, chip- almost every machining need, 
breaker to-insert_ Prevents 
breakage from chip wedging, r er 
minimizes insert stress Large field Service organization 
Provides immediat 


Lock - pinned chipbreaker_ Stays 
with clamp when changing or 
indexing inserts, yet is fully 
replaceable. 


Competent service 
Perienced field engineers on 
any 2Pplication, large or 
small, 


advantages 
better Product at less cost, 


© Ala 


METALS 


t ber 19 0 U R er service r IR LE 258 
e em se ead S Cc Ca d, Cc Cc 

6 
S p 





PRECISION 
rol -suley Nae olel| ine 
* FOR EVERY 
Tilo) senslo)\ Mm la-e) 


OPTICAL COMPARATOR—BENCH MODEL 2 OPTICAL COMPARATOR—FLOOR MODEL 3 OPTICAL COMPARATOR—BENCH MODEL 6 





AUTO-COLLIMATOR—MODEL 1 AUTO-COLLIMATOR—MODEL 3 STEREO MICROSCOPE—MODEL SM2 








STEREO MICROSCOPE—MODEL SM BINOCULAR MICROSCOPE—MODEL SBR SIMPLE MEASURING MICROSCOPE 








The above is only a partial listing of the many Nikon instruments designed to 


meet measurement and inspection requirements in production, quality control, 


intricate parts assembly, and other applications demanding fast, accurate inspec- NIKON INCORPORATED 
tion. For complete details, write to Dept. TE-9 111 Fifth Avenue, New York 3, N. Y. 
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MAGAZINE 


SHAVING 


; — CUTTER 


GOING INTO 
SHAVING 
POSITION 


UNLOADING 
FINGER 





RING ROCKER-TYPE AUTOMATIC LOADER 
Cz Wia ha ?)) 


Production you can expect from automated gear shav- 
ing is determined by the type of automatic loader 
you use. 

You get maximum production when the loader moves 
a gear from the magazine into shaving position and 
discharges its shaved predecessor —all at the same 
time. This assures maximum cutter operation. 

If, on the other hand, the loading of a fresh gear 
has to wait until the previous gear has been discharged, 
shaving is delayed and you get only about 75% of the 
production you could otherwise expect. 

The standard Universal Red Ring Gear Shaving 
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Machine may be automated for MAXIMUM PRODUC- 
TION — and without any major revisions in its design. 
Write for details. 

GEAR HONING AND ELLIPTOID 


. 
NATIONAL BROACH 
& MACHINE Co. 


$600 ST. 





SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING, 











JEAN ¢ DETROIT 13, MICHIGAN 


WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 


357 





fa .\'E< straddle 


N EW 7 nit milling 


ERICKSON 


MASTER SPACER 


| with No ) Timken statel ale 
| 


gives increased 
production and 


. . \ _ 
optimum accuracy in e = 


jig drilling 


Write for fre catalog 
Ericksom Master Spacer 
today. And at the 
same time request 
your copy of Catalog K 


you'll find cost 


The new Erickson Master Spacer quickly and accurately 
positions work for a wide variety of jobs. This one tool can 
eliminate expensive jigs and fixtures . . . makes it a 
simple procedure to set up drilling, milling, boring and 
special machining operations. 

The new Erickson Master Spacer, ideal for tool room and 
production machining, assures outstanding performance 
under heavy helical cuts and slow feeds. Indexing accuracy 
guaranteed within .001-inch cumulative error on a 6-inch 
diameter circle. Jig drilling is possible with either micrometer 
or “Jo” block setting. Timken bearing construction permits 
work to be trued in position with brake off because 
spindle alignment remains unchanged. 

The new Erickson Master Spacer can help you come to grips 
with your Number One Problem—high production costs. 

The first step is to get the Erickson story. — 


slashing applications 
for all Erickson 


holding tool 


ErRicKkson foot Company 
34553-9 Solon Road e Solon, Ohio 


RE cou cgagh etn: oo 


COLLET CHUCKS @ FLOATING HOLDERS « TAP CHUCKS » TAP HOLDERS @ AIR-OPERATED CHUCKS 
EXPANDING MANDRELS « EXPANDING-COLLETS « SPECIAL HOLDING FIXTURES 
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to attend these important events 


WESTERN 
a TOOL SHOW 


and ENGINEERING 
CONFERENCE 


November 14-18, 1960 
Los Angeles Sports Arena 


TOOL SHOW 


and ENGINEERING 
CONFERENCE 


May 22-26, 1961 
New York Coliseum 


For further information contact 


AMERICAN SOCIETY OF TOOL AND MANUFACTURING ENGINEERS 
10700 Puritan Avz., Detroit 38, MicHican 
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EDLUND-MATIC NuMERICAL 
TAPE CONTROLLED DRILLING 


& TAPPING 


eo a 


The newest Layout DrillingMachine 


with Numerical Tape or Dial 
Control. Economically performs 


multiple operations for _ 


Single Piece Layout Work 

Short Run Production 

The entire sequence of operations 
can be repeated time after time 
with no chance of operator error— 
minimizes operator attendance 
and skill. 


CONTROL CONSOLE 


Operation Selector 
Switch and Lights for 
nine operations 
Spindle Speed and 
Feed Setting Knobs 
and Tachometers. 


Table Positioning Di- 
als for two axiis. 
Zero Offset Dials. 





Special Contract Job work 
can also be arranged with 
Edlund. Send Part, Blue- 


print and Requirements 


® PATENTS PENDING 


RAPID ADVANCE 
=. AND FEED 
ee STOPS PLUS 

3U Se! PENDANT 

PUSH BUTTON 

STATION 


At convenient eye 
level for precision 
setting and easy 
control. 

Indicator Lights 
designate opera- 
tions. 


FEATURES 

Flexibility in setting up a wide 
variety of operations. 

Quick conversion from one drilling 
job to another. 

Work from standard detailed 
drawings. 

Standard 1” 8 channel punched 
tape. 

Tape or Dial control. 

Infinitely variable spindle speeds 
225-2700 rpm. 

Infinitely variable feeds 1 to 7 
inches per minute. 

Nine different operations or tool 
changes at one setting. 


Foolproof tool rack (available) 


prevents use of incorrect tool. 


See this new 
Edlund machine 
at the National 

Machine Tool 

Exposition 

SPACE 531 


Write for Bulletin 200. 


EDLUND COMPOUND TABLE 


A new concept in extremely rapid 
positioning table. Many exceptional 
features. Table Travel 14” x 20”. 
200” /per min. 


EDLUND 


MACHINERY nn 


Cortland, New York 


EDLUND REPRESENTATIVES 
IN MAJOR CITIES 


EDLUND GuwuN DRILLING 


| ad 310) DOL ON MLO) Mr) A AYA 
DRILLING MACHINES 


Edlund’s complete line of Drilling Machines backed by over 40 
years of specialized drilling experience assures you the very best 
in engineering and construction. Edlund’s reputation for main- 
tained accuracy without downtime over long periods plus a 
capable dealer service organization throughout the entire United 
States has the answer to your drilling requirements. 


EDLUND MODEL 2G 
Gun Drilling Machine with 
Edlund Model 2HPC High 
Pressure Coolant System 
The most efficient unit 

for producing accurate 

and smooth holes at 
production rates. 

Capacity %*” 
For complete specifications \ 

write for Bulletin 2GR 

FREE! Special Report on Gun Drilling. 


in steel. 


EDLUND MODEL IF 

High Speed Sensitive Drilling 
Machine for small parts and light 
assemblies. 

1 to 6 spindles, 7” and 10” overhang. 
Capacity in cast iron to 3%”, 
Speeds to 10,000 RPM. 
Pedestal or Bench types. 
Write for Bulletin 160R. 


Also MODEL 1'2F 
1 to 6 spindles, 7” and 12” overhang. 


EDLUND MODEL 2F HEAVY DUTY 
DRILLING AND TAPPING MACHINE 
Infinitely Variable Spindle Speeds 
available in spindle combinations from 
1 to 8 with 8”, 12” or 15” overhang. 
Capacity 1” in cast iron. 

For complete specifications write for 
Bulletin 140R 


Also EXTRA HEAVY DUTY MODEL 4F, 
Capacity in cast iron to 1%”. 

1 to 4 spindles, 12” overhang. 

Write for Bulletin 170R. 


Special Contract Job work 
can also be arranged with 
Edlund. Send Part, Blue- 
print and Requirements. 
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KDLUN 


MACHINERY COMPANY 
Cortland, New York 


Capacity to 5s” in cast iron, 
Speeds to 6,000 RPM. 
Write for Bulletin 165. 


SPECIAL MODELS ENGINEERED TO 
ORDER. You can call upon Edlund to de- 
sign special application machines for 
you. Edlund Cam Feed Units are readily 
adaptable to specialized drilling opera- 
tions. Specifications and quotation sub- 
mitted promptly on request. 


EDLUND REPRESENTATIVES IN MAJOR CITIES 





Write for FREE Descriptive Bulletins 





Corporation 





CARL 
| Zelss | 


WEST GERMANY 


Light Section 
Microscope 


This microscope produces a profile of the surface 
being examined by the well known light-section 
method. Roughness depth, as well as the groove 
distances of machine-finished surfaces, can be meas- 
ured. Internal surfaces can be examined by mak- 
ing lacquer replicas. 











The newly developed revolving nose-piece for the 
objectives makes it possible to quickly change the 
magnification (height of profile) between 400x and 
200x. At 400x, depths of roughness of 40 to 160 
micro inches can be measured; at 200x, those of 
120 to 4,000 micro inches. 


Photographs for comparison and control pur- 
poses can be taken by mounting a 35mm miniature 
camera at top of the instrument. 


In addition to the stage plate of the stand, a me- 
chanical stage and center cradle (for turned parts) 
are available. 


for measuring minute depths of roughness 
(80 to 1.2 micro inches) 


his instrument, which has magnifications of 80x, 200x, 
and 480x, is designed especially for critical examination 
of super-finished surfaces, thickness of coatings, changes 
of surface structures due to wear, impact, stress, strain, 
corrosion, as well as for the studying of polished and 
etched metallurgical specimens. 


It is equipped with built-in Thallium and white light 
illuminators. 


A miniature camera, which is attached, provides photo- 
graphs on 35mm film (1x11%”). 





Write for detailed literature on these instruments 


COMPLETE 


GA FF LEMS S&S, y Jaf my SERVICE FACILITIES 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 
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NEW FROM FAIR STREET « HOME OF MICROBORE 


titanium carbide and ceramic tipped 
microbore adjustable tooling! 


Cone Relief Ground Like All Microbore Tips! 


High cutting speeds! Microbore titanium carbide and ceramic 
tips cut at speeds and feeds impossible with any other type tips, 
yielding excellent surface finish . . . in some instances comparable to 
ground finish. Micrometer vernier adjustment sets the tool point 
in seconds to accurate part dimensions. Extreme rigidity of 
basic design, double c bearing and axi *king force; . : 
one Caw =e Cone Serene ‘ial locking force; plus Cone relief has uniform clearance 
minimum tool point overhang, makes Microbore ideal for these new : 
pe a . : around profile of cutting edge for 
cutting edges. Like all Microbore cutting tools, the new tips are cone cnsisihinien taal 
relief ground to gage room accuracy. Microbore titanium carbide and ae Ve ne 
ceramic tipped tooling are major developments in the complete 


Microbore system of precision cutting tools. Ask your Microbore 


distributor for 
complete information 
or write for 
Microbore catalog. 


SYSTEM 


DEVLIEG MICROBORE DIVISION OF DEVLIEG MACHINE COMPANY 


Fair Street* Royal Oak, Michigan 
Use Reader Service Card, CIRCLE 266 





HERE'S PROOF OF PERFORMANCE 


“the spindle capacity, ‘bveef’ of the 


machine, 
are really 


Big hole-thru-spindle capacity 
(31%" in 17” lathe — 21%” in 15” lathe 
— 1%" in 13” lathe) is only one of 
the plus value features you’ll find in Clausing- 
Colchester lathes. Here’s a partial list of the 
many more: 


“2 


®@ geared-head drive powered by multiple V-belts 


totally enclosed head and quick-change gear 
box, oil bath lubrication 


®@ multi-splined shafts and gears 


®@ large tapered roller bearings, with oil flow lubri- 
cation . . . most accurate bearings known to 
industry 


@ high-tensile steel spindle, hardened tapered nose 


separate rod for power feeds 


and ease of Operation 
impressive...”* 


RONNINGEN MANUFACTURING COMPANY 


induction hardened, precision ground bed ways 


® precision construction throughout to American 
standards ef toolroom lathe accuracy. 


*The result —this user report is typical: 
‘We like everything about our Clausing lathes. 
The spindle capacity, ‘beef’ of the machine, 
and ease of operation are impressive. The finish 
we get is phenomenal. And, you just can’t 
beat Clausing geared-head lathes for value!”’ 
Ronningen Manufacturing Company. 


NO OTHER LATHE GIVES YOU SO MUCH FOR SO LITTLE! 

13” cabinet base models, including motor and 
controls, start at $2302; 15” cabinet base at $3221; 
17” at $5070. You owe it to yourself to investigate 
Clausing-Colchester before investing in any lathe. 


See It In Action 
At the COLISEUM MACHINERY SHOW in Chicago 


GYeviiantey CLAUSING DivISsION 


ATLAS PRESS COMPANY 
9-117 N. PITCHER ST. + KALAMAZOO, MICH. 
Use Reader Service Card, CIRCLE 267 
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MORSE TOOLS HELP AMERICAN 
KEEP QUALITY...PRECISION 





American Hoist & Derrick Company cuts cost... 
maintenance with Morse precision tools 


For years economy of operation and low maintenance has been an 
outstanding feature at American. 

So it follows they use Morse Tools during manufacture. .. because 
it takes top-quality, tough tools to build rugged machines. It takes 
Morse Cutting Tools ... the best known quality tools on the market 
... for smoother, faster machining and longer tool life. 


For your cutting tool needs, it will pay you to order “Morse’’. Call 
your Morse Franchised Distributor today. 


IMLOE?S EG 


means “THE MOsT” in Cutting Tools 
MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASSACHUSETTS 
Warehouses in: NEW YORK + CHICAGO + DETROIT + DALLAS «+ SAN FRANCISCO 
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Morse means more production... 
smoother, more accurate produc- 
tion . . . with every type of cut- 
ting tool from drills, reamers, 
taps and dies, to end mills, mill- 
ing cutters, slitting saws and 
“specials”. So, if you want the 
best from every cutting tool you 
buy, mark your order “MORSE”, 
For if you want Morse Quality, 
there’s only one way to get it... 
specify Morse. 


L.---£73------ 


A Division of VAN NORMAN INDUSTRIES, INC. 
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need to hold CLOSER TOLERANCES? 


HERE ARE OVER 


300 AIDS to 
PRECISION 
PRODUCTION 


More than 300 different items are available 
in the Challenge Precision Surface Equip- 
ment line to help you maintain close control 
of accuracy in your tooling, manufacturing 
assembly and inspection operations. 


These include both Granite and Meehanite 
Surface Plates of all types and sizes. Also 
Meehanite Angle Plates, V-Block, and many 
other items of precision surface equipment 
In addition, many special sizes and types 
can be made-to-order. 


Take this important step toward cutting 
costs and minimizing rejects. Get informa- 
tion on Challenge Precision Surface Equip 
ment to improve your operations 


SEND FOR THIS HANDY FREE CATALOG 
covering description and prices on all stand 
ard items 


THE CHALLENGE MACHINERY CO 
GRAND HAVEN, MICHIGAN 


2 


SE-122-Q 


“eqthallenge 


om GEPD  necision SURFACES 
for LAYOUT @ INSPECTION » ASSEMBLY 
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For Stud Setting and Pulling 


and 


TORQUE CONTROL TOOLS 





**Titantorker” Controlled Controlled (Torque) 
Torque Driver Drive Stud Driver 


For variety of torque 
uses. Audible signal “ge §«=Cs Predetermined amount 
of torque can be ap- 
plied to stud during 
is reached. Easy ad- driving. Simply ad- 
justment. Four justed by two Allen 
screws in spring ad- 
justing nut—down- 
torques from 75” Ib. ward, increased torque; 
to 225’ Ib. Female upward, decreased 
torque. For use with 
any air or electric drill 

‘ or drill press. Size 
on torque base. . #101 #102 #7103. 


when desired torque 


sizes: maximum 


adapters in driving 
head; male adapters 





“Bull Dog” Stud Driver Titan “Roll Grip” 
Designed for Use Combination Stud 
it Driver and Puller 
Impact Wrenches 
Built for rugged use 
on heavy engines. . : . 
Equipped with Titan tion to = little 
Design. Loose Pres as % in. of un- 
sure Plunger. Defi- threaded body of 
nitely stands up un- 
der vibration en- i 
countered when us- ard sizes from 3/16 
ing an impact to 3 in. inclusive 
wrench for motive 


Incorporates roll ac- 


stud. Made in stand- 





World's Largest Producers Of 
Stud Drivers And Pullers 


TITAN TOOL CO. 


44 MAIN ST., FAIRVIEW (ERIE COUNTY), PA. 








DAYTON ROGERS 


LOWEST TOOLING COSTS 


on Small Lot and Production Runs 


Dayton Rogers’ Model ST-4 S-L-I-D-I-N-G 
KNiFeé Drawn SHELL TRIMMER handles up to 
1100 shells/hr. of any shape within a 10” dia 


5 EXCLUSIVE FEATURES \/ Quick setup 
V Fully automatic & V 4Way safety control 


single stroke cycles V Simple tool layout 
V Variable speed 


Mean lower 
costs, higher 
output and 
greater profits @ 
s 
Engineering 
production 
costs to 
analyze your 
drawn shell 
trimming 
requirements 
on receipt of 
sample or 
drawings. 


WRITE FOR BULLETIN F-25-C 


Dayton ROGERS 
Manufac te ung Company 


MINNEAPOLIS 7R, MINNESOTA 
Use Reader Service Card, CIRCLE 270 
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How to 


INFORMATION 


without writing a letter: 


USE 
READER 
SERVICE 
CARD 


al 


Page 239 


and 


Page 240 
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Processors automate even heavy work with air. In a complex frozen juice concentrate 
blending operation, Plymouth Citrus Products Cooperative, Plymouth, Fla., hooks up 
Schrader Air Products simply and economically to a gravity conveyor. Full 55-gal. barrels 
on feed sections roll down to stop bars and are selected in correct order and ratio for dump- 
ing. “The Schrader system performs well,” says C. Byron Smith, plant manager. “We're 
handling 200 to 300 barrels a day on this selective conveyer, and could handle more.” 


| Daums from | 
cold room. 


| Jaterleck switch closes 
citcuit to solenoid valve 
when conveyer section 
is shifted ta its pesi- 


lon anlioder pela 
step bar Noun when 
valve operates — re- 
teases selected 


=> 


| T 
+ + ’ + + + + 
4. Fe s hpid @drums 
ack on conve - | 


fig bation a i 





+ 


Peete 


aS +-ftum t — 
|__| | push [button 4 

$ stop 
SP a, + __har. +——++ + + 


Switch section of 
can 


be shifted t — | heed 

: enyoné | To dumping station. 
three toad 

site : te" actieve where crqn-tolenee | 
$s nm 

|_three feed lines, |__| ‘S|lecated. 

















Each 4-way solenoid pilot 
valve can operate only whea 
conveyor is at its switch po- 
sition. 


PROCESSOR AUTOMATES BACK-BREAKING 
CHORE WITH SCHRADER AIR PRODUCTS... 
GAINS SPEED, EFFICIENCY, BIG ECONOMIES 


Solve difficult problems of handling, conveying and 
sorting, just like this company ... with air! Versatile 
Schrader Air Products take punishing environments 
in stride, even corrosive atmospheres... Work together 
like magic on American production systems of many 
different kinds in hundreds of industries. 


You already have air. Add Schrader Air Products to 
push, pull, hold, position, move work repetitively .. . 
cure headaches of weight, assembly, production main- 
tenance ... perform tirelessly and with precision. 
Speedy yet safe Schrader takes the drudge out of work, 
adopts to special needs, saves time, money and effort. 


Select from the full Schrader lines to plan your automation of machines. Your 
Schrader distributor can help you pinpoint what you need. For more data write: 





o divisionof SCOVILL ~ 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
462 Vanderbilt Avenue, Brooklyn 38, N. Y. 








QUALITY AIR CONTROL PRODUCTS 
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You can readily attach this 


OPTICAL PROJECTOR 


to most machine tools 


Opens a whole new dimension 
in precision production! 

> Operator sees the work mag- 
nified while in process! 





A versatile attachment 
4 ' for improving effi- 
} aes quality, increases ciency of these ma- 
productivity, simplifies chine tools: 
operator training! 
Brown & Sharpe 


Cincinnati 
Pratt & Whitney 
Bridgeport 
South Bend 
Hardinge 
Landis 
Reid 
Norton 
Royal Oak 
U.S. Mill 
Thompson 





+ « « Of almost any 
See piece magnified while lathe, grinder, miller or 
working it .. . not afrer- shaper 
ward when it may be too 
late. Measure and check it 
against overlay charts. Pro- 
jector improves quality and 
tremendously simplifies close 
tolerance work. Cuts down 
errors and costly scrap. Al- Model 7M. Standard 
lows you to do wor you magnifications from 
might not otherwise be able : 10X te 100X. 
to handle. 


; ~STOCKER & YALE~ 


| Optical Projection Equipment — Lite-Mite Supplementary Lighting 








Wont (-) Demonstration (_} Optical Projection Methods Engineering 
Details? [] Catalog on Machine Tool Projector Model 7M 
Clip and attach to your letterhead. Sign and mail to: 
STOCKER & YALE, INC., 52 Green Street, Marblehead, Mass. 


Use Reader Service Card, CIRCLE 2/74 


DYKEM 
STEEL BLUE 


= Stops Leases <x oes 


8-oz. can fitted with 
making Dies and = Bakelite cap holding 
Templates soft-hair brush for = 


plying right at benc 
metal surface ready for 
layout in a few minutes 
, The dark blue background 
4 ‘makes the scribed lines 
, show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 


Write for sample 
on company letterhead 


THE DYKEM COMPANY 
: 2303D Nerth 11th St. * St. Levis 6, Me. 


Use Reader Service Card, CIRCLE 276 











AS-SERIES 
SAW SHARPENING 
MACHINES FOR: 


CIRCULAR SAW BLADES 
BAND SAW BLADES 
HACK SAW BLADES 


Territories Available 





EXCLUSIVE REPRESENTATIVE IN USA: 


CAWI MACHINE CO. INC. 


34 EXCHANGE PLACE, JERSEY CITY 2, N. J., Phone: HEnderson 5-9330 








If you're in metalcutting, you need this book . . . 


eee 


Of ming | METAL- 
"|| CUTTING 
BIBLIOGRAPHY 


. the most up-to-date work on chip producing processes 








@ 18,000 articles, papers, books in English and foreign 
languages reviewed 


@ 5,593 original articles abstracted for this edition 


@ The result of four years of research by The John 
Crerar Library in Chicago 


@ Beautiful library edition— hard cover, 1,000 pages, 
8%” x 11” size 


JUST $20 Publication date: September 15 
| ORDER YOUR COPY NOW! Please send check, | 
money order or company purchase order | 

4 


heinsimerican Society of Tool and Manufacturing Engineers 
€™> RESEARCH FUND 


10700 Puritan Avenue, ° Detroit 38, Michigan 








Use Reader Service Card, Circle 277 
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[MARVECO LIVE CENTERS 


Gvaranteed 
to outperform 


ee oy The WHOLE 
LIVE CENTER. J HEAD turns on 
Double Row Ball 

Bearings for Radial 

Load and Tapered 

Roller Bearings for 


Thrust Load. 


MARVEL TOOL & MACHINE CO. 


1086 North River Road « = St. Clair, Michigan 








Use Reader Service Card, CIRCLE 278 
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CONTROL | 


WATTS 


WATTS No. 608 


Vi4""-3/g” 


OILER 


TWO INSTALLATIONS 


itor upstream of control valve 


No. 608 


INJECTION OILER 


No. 600 
RESERVOIR 


VME ELBE RES 


Most low volume, short stroke air cylinders are impos- 
sible to lubricate properly by ordinary mist-type lubrica- 
tion because of their low air consumption. 


The solution is controlled oiling—direct to the cylinder. 
It’s the only way to assure positive lubrication for long 
cylinder life. 

Installed in the pressure line between control valve 
and air cylinder, Watts’ new No. 608 Injection Oiler is 


VISIT US AT BOOTH 355 
PRODUCTION ENGINEERING SHOW 


CYLINDER 
CAPILLARY TUBE 


designed specifically to deliver metered oil direct to the 
cylinder through a capillary tube located within the 
cylinder air supply line. 

Find out about the Watts Injection Oiler. Available in 
kit form (K608), includes No. 608 oiler, 2 ft. oil supply 
hose and 16 ft. capillary tubing. 

Write Watts Regulator Company, Industrial Division, 
Lawrence, Massachusetts. 


WATTS 
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Which of these did you need today? 


Tool Engineers © Product Designers © Tool & 
Die Designers © Process Planners & Estimators ¢ 
Manufacturing & General Management... 
YOU CAN TRIPLE YOUR PRODUCTION EFFICIENCY 
WITH THIS COST-CUTTING, TIME-SAVING TRIO! 


THE TOOL ENGINEER’S HANDBOOK—2nd. Ed. 
A masterpiece of practical information on all phases of 
planning control, design, tooling — and operations in the 
mechanical manufacturing industries. Enables you to be 
‘right the first time’; avoid the mistakes others have already 
made; know how to eliminate troubles before they occur; 
how to correct them when they do happen. Evolved from the 
krow-how of 387 authors and reviewers whose names read 
like a blue book of the manufacturing and supplying in- 
dustries. Contains data formerly considered ‘trade secrets’ 
now available to you for the first time. ($15.00 to ASTME 
Members, $19.50 to Non-members) 

DIE DESIGN HANDBOOK 

Want a quick answer to your die design problems? Like to 
know how other companies successfully handled their similar 
problems? This Handbook fills the bill — not only shows 
you how to make better, more efficient designs, but also pre- 
sents hundreds of actual, proven die designs for cold press- 
working of sheet or strip metal. Representing best practice 
of “in industry” specialists, these designs can save you more 
than 50% in time and money on many jobs. ($12.00 to Mem- 
bers, $16.00 to Non-members) 


uN 
QsTMle 
Wy 


ADDRESS 
CITY 


AMERICAN SOCIETY of TOOL 
ald MANUFACTURING ENGINEERS 


10700 PURITAN AVENUE @ DETROIT 38, MICH. 


370 


Send the TOOL 


TOOLING FOR METAL POWDER PARTS 
ASTME’s newest reference book and the FIRST authoritative 
practical treatment on modern practice in the process plan- 
ning, tool design, equipment and operations involved in 
producing structural parts from metal powders. Fills the 
need for factual data by product designers — to produce 
designs that can be practically and economically produced; 
process planners — to know the conditions that favor selec- 
tion of the metal powder process as against competitive 
processes; tool designers — who will find new tool design 
criteria that must be followed; all tool engineers to show 
you what is needed in equipment, plant and personnel. 
($6,00 to Members, $7,50 to Non-members) 


PRACTICAL PLANNING DEPENDS ON FACTS 


What you don’t know can kill your production potential. 
Here, out of the know-how of many — for the benefit of all, 
is a compact, practical library representing the best and the 
newest of manufacturing industries’ production-proved prac- 
tice, to help you now... 
o keep ON TOP OF THE JOB 
to SAVE — MONEY, TIME, LABOR 
o IMPROVE YOUR PRESENT OPERATIONS 
‘0 PREPARE FOR HIGHER RESPONSIBILITIES 
be RIGHT, THE FIRST TIME’ 
GET THE COMPETITIVE EDGE 


FILL OUT AND MAIL TODAY 


ENGINEER HANDBOOK 
TOOLING FOR METAL POWDER PARTS HANDBOOK ........ 


DIE DESIGN HANDBOOK 


Chapter number (if member) 


Check, Money Order, or Company Purchase Order must accompany order 
Make checks payable to AMERICAN SOCIETY OF TOOL AND MANUFACTURING 
ENGINEERS, Publication Sales Department, 10700 Puritan, Detroit 38, Michigen 
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ote} Bom. Veli, [e 
MACHINERY 


Cold Headers « Parts Formers « 

Nut Formers « Slotters « Threaders « 
Pointers ¢ Trimmers and other Cold and 
Hot Forming Equipment 


ROLLING 
MILL 
MACHINERY 


Fwo-High and 
,Four-High Mills 

¢ Special Mills 

¢ Sendzimir Mills « 
Rod Mills « Slitters 


4 : ¢ Coilers ¢ Winders 
¢ Straighteners 
ss ¢ Payoffs « Edgers 


* Coil Boxes » 
And Other Mill 
Equipment 


Fa) 7 
IRR 


WIRE 
MILL 
EQUIPMENT 


Continuous Tandem 

P Vale Mm Oleial-4si ai ell 

Wire Drawing 

Machines « Bull 

Blocks * Wire POWER od 4 eb) 

Flattening Mills « 
Cam and Crank Eyelet Machines « Horizontal! 
Redraw Presses * Multiple Plunger Pillar Presses « 
High Speed Blanking Presses « Collapsible 
Tube Equipment « Ammunition Machinery, et 


Swagers « Roll 
Pointing Machines « 
Spoolers « And 

Other Wire Equipment 


THE WATERBURY FARREL FOUNDRY & MACHINE CO. 
DIVISION OF TEXTRON INC 
Waterbury, Connecticut * U.S.A 


a 
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REE! 


Write for your copy 





M 


Drill Press Tooling 

Adjustable short-run drill jig 
Self-centering air vise 
Combination tapping/deburring 
tool 

Lathe Tooling 

Ball-turning tool for concave and 
convex radii 

Quick-change tool holders for tur- 
ret work on standard lathes 


ONTGOMERY Linas 


oLs 


Surface Grinder Tooling 

Jaws for holding non-magnetic 
material on magnetic chucks 
Milling Machine Tooling 

Vise with automatically contour- 
ing jaws for any odd shape work 
Inspection Tools 

Thread Triangles for simplified 
measuring of pitch diameter 


MONTGOMERY & CO. + 413 Morris Ave. * Springfield, N. J.* DRexel 6-4767 
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NEW 
88-PAGE 
CATALOG 
AVAILABLE 


Write Before Next Tuesday! 


ALLENAIR 


INDEXING 


DIAL FEED 
TABLES 


WITH POSITIVE LOCK 
FEATURE 


=> 
CYLINDERS 


e AIR e WATER 
@ L.P. HYDRAULIC 


i ALLENAIR CORP., 255 East 2nd St., Mineola, N. Y. 


; Name 
Company 


| Address 


Zone. State 
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Carr-Lane has 
opened the gateway 


STAINLESS STEEL 
COMPONENTS 


Non-Magnetic, Non-Corrosive 
Jig and fixture components. 
Use them for weld fixtures to 
save time and money on these 
difficult parts. All are the usual 
Carr-Lane quality and precision 
made. 


24 


=— Investigate Now ! 
— aha 
Send for new catalog 
MANUFACTURING CO. 
4200 Krause Court © St. Louis 19, Mo 
Use Reader Service Card, CIRCLE 284 


ee 








SENT UPON REQUEST 


PA 


S turtevanT /co 
ADDISON /{QUALITY/ /LLINOIS 


Formulas 
Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 


General. Principles 


Manufacturers of over 85% of the torque wrenches used in industry 


Use Reader Service Card, CIRCLE 285 
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MILL: GRIND: DRILL: TAP 


and do related machining 
AT LOWER COST 


with versatile, portable all-purpose 


DUMORE PRECISION TOOLS 


UUMOR tS 


(UMORE 


UMORE 


UMORE 


(UMORE 


3 compact, rigid, portable machining units for milling, 
boring, shaping, slotting, grinding and drilling. Units mount 
as accessory attachments on all basic machine tools or 
mount directly on large workpieces for inplace machining. 
Built-in feeds, built-in power and light weight let you take 
the machine to the work and eliminate costly work han- 


dling, moving and set-up time. 
DRILLING EQUIPMENT 


Automatic drilling and tapping units with built-in controls 
may be mounted on standard drill press columns or used 
as components for special machines. Accommodates drills 
as small as 80. Dumore Micro-Drilling Equipment handles 
drills as small as .001 inch dia. Drill-Grinding Machines 
for 14 inch dia. and smaller drills provide accurate grinding 
of small drills. 


PRECI IN GRINDERS 


Industry’s most versatile grinding machines, may be used 
with basic machine tools, — lathes, planers, shapers, etc. — 
to convert ordinary shop equipment into precision internal, 
external and surface grinders. Dumore offers a complete 
selection of models up to 3 horsepower with speed ranges 
up to 42,500 rpm. 


HAND GRINDERS AND FLEXIBLE SHAFT TOOLS 


World famous for dependability, long life and precision per- 
formance, Dumore Hand Grinders and Flexible Shaft Tools 
are the accepted standard for the tool and die industry. 
Models are available up to 14 horsepower for heavy duty 
work. Speed range to 35,000 rpm. 


PRECISION QUILLS 


Precision quills for special set-ups and components for spe- 
cial machines are designed for grinding, drilling and light 
milling. A complete range of standard sizes and types are 
available with speeds up to 42,500 rpm. and in lengths up 
to two feet for internal applications. 


SENSITIVE 
DRILL PRESSES 


YOUR DUMORE AUTHORIZED DISTRIBUT z 
is a factory trained specialist in precision 


methods of metal removal. Whatever your 


DUMORE VERSA-MIL 


Portable precision 
machining units in 
3 sizes for all 
tooling needs 


DUMORE DRILL AND TAP UNITS 


Series 24, 26 and 28 
No. 60 to %” Drill Capacity 
No. 0-80 to 2-13 Tap Capacity 


DUMORE DRILL HEADS 


Series 20 
No. 80 to %” Drill 
Capacity 


DUMORE HAND GRINDERS 


Nine Models 
1/14 to % horsepower 


application need—single or multi-purpose 


YOU CAN DO MORE WITH unmae 
~ 


ALL-PURPOSE, PRECISION METALWORKING TOOLS 


machining with Dumore Units or related 


tools—he can help you... look for his 


name and address in this directory. THE DUMOKE COMPANY + Seventeenth St., Racine, Wisconsin 
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TRIAL SAMPLE! 


SPECIAL LUBRICANT 
EASES WORKING STAINLESS 
AND TOUGH METALS 


New lubricant eases stamping and machining oper- 
ations on the toughest metalworking jobs—takes 
the problems out of hard-to-work metals such as 


". stainless, high carbon, high chrome, cast iron, mo- 


nel, etc. Scientifically developed ANCHORLUBE now 
used extensively in a wide range of applications— 
drilling, tapping, spot facing, counter-boring, mil- 
ling, fly-cutting, seat forming, engraving, broach- 
ing, drawing, piercing, punching, hole extruding, 
etc. Application by swab, spray, roller or brush. 
Send today for free trial sample and see for yourself 
how easy you can work the job with ANCHORLUBE. 


ANCHOR CHEMICAL COMPANY 
Dept. TE-9 + 10721 Briggs Road + Cleveland 11, Ohio 


Punchability 


+ 
REPORTS 


Check Report Desired 


Oo Tool Wear in Cutting Thin-Gauge Shee 
Steels by Otto and Werner Kienzle 


Translation from German, made 
available by Armco Steel Co., em- 
hexlies new data, tells of research ip 
3 groups of sheet materials, why 
rough punched faces are preferred 
Price .75 (non-member 1.50) 


Superfinishing of Die Parts—What are 


the Advantages and Disadvantages? by 
E. Griffiths 


Use Reader Service Card, CIRCLE 287 Summarizes replies received from » 
questionnaire sent to the Meta) 
Stamping Committee. Highlights the 
wide difference of opinion held by 
authorities. Price .75 (non-member 


1.50) 
Photograph (actual size) of chip cut on R Series 


Ww r Tne", Spindle Speed 200. rpm siet Bille, Break Clearance Standards and Control 
Dia. of Work Piece 3”. by E. Griffiths 


“Free Running” spindle (Patent Summarizes replies received from a 


Pending) has no drive pressures questionnaire sent to the Metal 

to — deflection. (See cut-out . Stamping Committee. Highlights the 

below.) : wide difference of opinion held by 
enue ~ 














5 authorities. Price .75 (non-member 
— / 1.50) 
& » - ; - } 


Proposed Test Method for the Deter- 
mination of the Punchability Rating for 
Electrical Steels by E. Griffiths 


Discussion of the variables in punch- 
ability testing. Emphasizes the need 
for a more thorough understanding 
of the basic principles involved in 
measuring punchability. Outlines « 
suggested research project. Price .75 
(non-member 1.50) 


Development of a Punchability Rating 
Method for Electrical Steels, Phase | 
by Professor John E. Biegel 


Covers Phase I of the research un- 
dertaken by Syracuse University 
Initial test conditions are established 
Seventy-five item bibliography in 
eluded. Price .75 (non-member 1.50) 


SEE US AT 

BS , BOOTH 240 7 

: = G 4 PRODUCTION »= ===" Clip, fill out and mail Today! *===5 

. “  # ENGINEERING : ° : 
* , SHOW 

R-Series 15 SPrecision Lathes SEPTEMBER 


Revolutionary in concept and design, these ‘, 6-16 

thes deliver extra power and accuracy to WAVY PIER 
the spindle nose. CHICAGO 

Power is transmitted through 3 steel cable : ’ 
V-belts to the headstock input pulley assem- ; ILLINOIS 
bly. (1) It is held free from the spindle by its 
own large tapered roller bearings. The input 
(1) assembly, then, absorbs all the drive pres- 
sures and transmits power to the free running 
spindle through a clutch (2A) in direct drive 
or gears (2B) in back gear drive. 

his design (Patent Pending) eliminates 
spindle deflection ~~ from drive pres- 
sures and leaves the spindle free for accurate 
work holding. Spindle nose runout is .0003" 
or less. 

Other features include large 1%" hole 
through spindle ...60 pitch gear box with 
built-in lead screw reverse lever... apron 
that runs in oil and has independent drop 
lever clutches for power feeds . . . cam action 
ay clamp for rapid locking and instant 
release. 


Write for bulletin and sample accuracy test sheet. 


SHELDON MACHINE CO. INC. “citicaco, 1. 
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Publication Sales Dept., 10700 Puritan, Detroit 38, Michigan 
Check, Money Order, or Company Purchase Order must 
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Jaw INDEX CHUCK, indust t, de d 
ding bottle molds, gat j be val t f 
Aint iii aaliatolelsme) me alelet, 
PLIT RING CHUCK enables internal nt 1 | 
n wall tut ih dalele) ae lt-icoladioya 
REASED CAPACITY CHUCK FOR AUTOMATICS 
liameter, large bore capacity 1d an un f 
HIGH SPEED ROTATING AIR CYLINDERS 
JWER WRENCHES AND CHUCKS featuring controlled wrenct 
iTaaliate}¢-s-ma-) ole) ale] b-mar-lale mm aa-1alealialcaeelale me) el-1es) 


OPERATED CHUCKS 


e and iongevity 





DON’T MISS IT! 


MOST IMPORTANT INDUSTRIAL | 
EVENT IN THE WEST 


1960 WESTERN 
TOOL SHOW 
AND CONFERENCE P 


NOV. 14-18 
Los Angeles Sports Arena 


See the newest in metalworking 
machinery, equipment, supplies and 
services... .in one hall, on one level. 


Hear exciting new ideas presented, 
fore} aalaate]amm eae) °)(-1aal-mell-ie10l-t-1-1e mse) aa -T-le 
ing industrial experts. 


PLAN NOW 
TO ATTEND 


Write today for 
advance registration 
forms to: 


oN 
4 American Society of Tool and 


Manufacturing Engineers 
“Ww, 266 South Alexandria Avenue 
Mol Val-4-11-1- ee  Or-lIhie galt) 
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TOOL 

ENGINEERS 
HANDBOOK Fad ) 
2nd Edition i catalog 


CURRENT Fae FOOL co. ime: fully 


illustrated 


COMPREHENSIVE FEATURES: 45 pages of special cutting tools. 
Plain Milling Cutters, light and heavy duty. 

INDEXED Helical Milling Cutters. Side Milling’ Cutters, $s E Cc T I o N 

staggered tooth, half side, interlocking. Metal 


Slitting Saws, hollow ground, side chip, stag- 
gered teeth and many other specials 


NEW — special 


cutting 
tools 


The Tool Engineers Handbook, the most mod- 
ern, authoritative 2,289 page reference of its White Bese. T ter your Cataing Vedas 
kind, was updated and revised by 387 quali- 
fied and experienced authors. The Handbook F& D Tool Co., Inc. — 
contains 103 sections; 219 additional pages 


have been added. 
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This expanded volume informs readers on new 


Standarized 


structure aircraft development; automation, and DO YOU HAVE KENVILLE STOCK LIFTERS 


= >) for LESS than Design Cost 
arc-and-spark machining A DIAL xs » , ° , . 
: Progressive die designers may 
INDICATOR | a take stock lifter dimensions 
Provides Answers a ‘ from standard catalog sheet. 
This informative handbook will assist active THAT IS / 1 Diemaker locates the unit, drills 
Tool and Manufacturing Engineers, It will help 9 [ two. holes and taps one for 
f : retaining screw. To install, 
merely drop lifter and 
Product Design - spring in hole and secure. 
; I ot a ial wdicator that michet o? A ac ¢ 
Production Planning & Control He sht } ad m oot pSellages aving: A Replace ment may 
, f age or Dial Bore Gage that’s no long be made without re- 
Economics er accurate? Whatever your problem, DWIGHT : ; 
Werk Set lies & Fixt can make it right! DWIGHT can save you tim moving die from press. 
ork Setup: Jigs ixtures and money on the repair of a makes and type s KENVILLE stock lift- 
of precision measuring instruments. One source ers are available 
Testing & Inspection for all makes and models saves you paper work in 3 styles to 
Deliveries are far better than from the manu handle stock 
facturer and prices are lower, too up to 


2,289 PAGES nena thick- 
1,709 ILLUSTRATIONS mT WILL MAKE IT RIGHT 


ness. 
609 TABLES DWIGHT For details, write for catalog data 


Prices INSTRUMENT CO. a 
ASTME Members KENVILLE Cool and Engincering Co 


593 New York Ave. Lyndhurst, N.J. 2026 Beach Street 
Phone: GEneva 8-3334 Flint 3, Mich., Phone: CE 5-4181 
Authorized BROWN & SHARPE Repair Serv 


Use Reader Service Card, CIRCLE 614 


subjects: Chemical and spar milling, sandwich 


you make ccrrect decisions regarding: 


Material Handling 





Non-Members 




















Use Reader Service Card, CIRCLE 616 
A COMPLETE SHEET METAL 


VACUUM COLLET CHUCK SHOP IN ONE MACHINE 
a new concept PULLMAX 


in work holding DOES ALL OF THESE OPERATIONS 
* Designed to fit 5-C collet equipment, or 
with 114” dia. shank for chucking. 
¢ Holds ferrous and non-ferrous materials for 
machining, grinding and inspecting. 


wae me = CLIP, FILL-OUT MA!L TODAY = — oe 





Write for Complete Tool Catalog 


iN DUNHAM 
tng CUTS MILD STEEL UP TO 13/32” 
pA \ WRITE FOR CAT. ON METALWORKING IDEAS 
t T ’ 
\V% TOOL COMPANY, INC. AMERICAN PULLMAX CO., INC. 
NEW FAIRFIELD, CONNECTICUT 
2451 N. Sheffield Ave., Chicago 14, Ill. 
Use Reader Service Card, CIRCLE 615 Use Reader Service Card, CIRCLE 617 


nd the ASTME Tool Engineers Handbook to 


Piices: ASTME Members - $15.00 - Non-members - $19.50 
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Chapter number (if member) 
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Address 
City 
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A Compact and Handy Source of 


New Product 


SECTION and Service Information 








Since 1954, The Original DESOUTTER ‘O03’ Cutting and Chasing Threads! 
70,000 R.P.M. TURBINE CHASO'S CHASERS and self opening @ 
CROSS SLIDE ROTARY TABLE. AIR GRINDER 


GUARANTEED 12 FULL MONTHS 


This high speed, light duty grinder 








is especially designed for tool and 
die makers. Perfect for grinding 
deburring, cutting, polishing 
engraving, intricate sharpening 
fixtures are also 
available. CHASO 
CHASERS are guaranteed 
to perform satisfactorily and 
at a savings in your threading 
cost. When you think 
of chasers, THINK OF 
CHASO. MANUFACTUR- 
Has been cutting set-up time costs, im- — 


j i ING CHASERS for 0 
proving precision im hundreds of DIE, ss . ; CO. 
MOLD and TOOL SHOPS. A profitable $§9°*° Conginte with wooden case, 6 years. 
investment for your shop . . . investigate a tan Sains clone. : 
today. ; 


: CHASO TOOL CO., INC. 
pF Ay | NEWAGE INDUSTRIES, INC PHONE 2210 
BENTON HARBOR, MICHIGAN 222 York Road, Jenkintown 24, Pa. 


Use Reader Service Card, CIRCLE 601 Use Reader Service Card. CIRCLE 603 Use Reader Service Card, CIRCLE 605 
AT MACHINE TOOL SHOW, * ; 


BAIRD BOOTH 1142 iw 
y y 
AUTOMATIC 


MAAC HINER Y 


hand work 
































Suilotes 


oi * . TEMPLATE Law STarei 
Precision Parts DRILL BUSHING 
Machine 3,00 Per hr wR a | DE 


for 1/16” to 1/4” 
sheet metal or aluminum 


@ quick 
® accurate t . 
@ no rivets ei ALMOST HALF REGULAR CARBIDE PRICE! 
© no presses GIVE FINEST PRODUCT FINISH EVER! 


? " Only mills in the world with diamond-lapped 
. Securely ~y with only ale & super-finished cutting edges for smoother, 
New machine automatically flaring tool and hammer, ps faster cutting . . . better finishes. Exclusive 


: double-relief cutting edges. Available 3/64” 

mills rugged tool blanks or small TECHNO-PRODUCTS to 3/4” ute diem, and in many sizes cost 

* ° . 1 ~ no more than carbide-tipped mills. Write now 

electronic parts at high speeds with ap as ~agl for full information about PROOF-POSITIVE 

accuracy duplicated to + .001”. aad Pm Ta TRIAL in your own shop. 

ew PM: STARLITE INDUSTRIES INC. 

AUTOMATIC MILL TT tele) tte) 2444), — . Philadelphia 39, Pa. Cable: Starlieb 
Danbury Industrial Pork, Danbury, Conn Nation's Largest Maker of Both Diamond 

and Carbide Tools for industry 


Use Reader Service Card, CIRCLE 602 Use Reader Service Card, CIRCLE 604 ~~ Use Reader Service Card, CIRCLE 606 
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-»-» YOUR BEST 


RED- 
eo <7 
<— CENTERS 


It's a safe bet READY 
has the right CENTER 
for your job, whether 
it’s on a tathe, 
grinder, miller, spin- 
ner, screw or gear 
cutting machine 


oo 
Seo ~Economize with RED-E 


OVER 250 TYPES. TAPERS & SIZES ANTI-FRIC- 
TION OR SOLIDS. CAP. TO 200 TONS, SPEEDS— 
4,000 r.p.m 


CALL YOUR DISTRIBUTOR OR WRITE 








<> ke, specialists since 1908 
READY TOOL CO. 
158 Garfield Ave., Stratford, Conn 

Use Reader Service Card, CIRCLE 618 


PALMGREN Wroatic 
Rotary Tables 
There are 64 different mod- i 


els and types of Palmgren 
vises, rotary tables, mill- 


and tables available 
anywhere. 


TILTING, INDEXING 
and ROTARY TABLE $43950 


60B 6” 
Sw VEL MACHINE 
VISE $119.95 


Used in all industries — everywhere. 


Get this FREE ~“ 
Catalog NOW 


HEAVY DUTY 
ANGLE VISE 
$134.95 


CHICAGO TOOL AND ENGINEERING CO 


8379 S. Chicago Ave., Chicago 17, Ii! 


Use Reader Service Card, CIRCLE 607 


PAY-LES DIES ARE INEXPENSIVE 


Pav-Les 


= 


[3 


The Payne 


West ( 


¢ COMPOUND © BLANK THROUGH * PROGRESSIVE ¢ OTHERS © 





RIVETERS.. 


PIONEERS 
and 
PACEMAKERS 
in their line 


head rivets from smallest 
to %* diameter either by 
NOISELESS SPINNING 
or VIBRATING HAMMER 
method—sizes to meet all 
needs—types imclude Ver- 
tical and Horizontal Mul- 
tiple Spindles. 
Write for literature and 
don’t forget to send samples 


THE GRANT MFG. & MACHINE CO. 





70 Sillimon Avenue Bridgeport 5, Conn. 








PAY-LES DII 


3) 


Use Reader Service Card, CIRCLE 608 


METCUT 


INDUSTRY'S FINEST 


ENO CUTTING TOO\S 


TAPER TORQUE 
DRIVE 


Extra strength to 
resist shock 


insures greater 


rigidity 


Maintains accu- 


rate alignment 


Reduces chatter 
and carbide 
breakage 


ustrated Bulletin 


METAL CUTTING TOOLS, INC. 
01 South Woter Street, East 


Rockford, Illinois 


Use Reader Service Card, CIRCLE 609 


PAY-LES DIES SAVE UP TO 70% 


now O1 Ss | Day 


IVISIO 


Tool and Engineering Company 


Ger 


| OS ¥, We 








Car 


to your 
SURFACES 
Build-up Gauges 
or Machine Parts 
.0002 to .005 in. 
with 

e DENSE 


e POROUS-FREE 
e HARD CHROME 


you grind and lap 
We are Specialists in 


HARD CHROME 


GREENSBORO INDUSTRIAL PLATERS, INC. 
P.O. Box 414 
Greensboro, N. C. 
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Revolutionary NEW 
CHUCK and ACTUATOR! 


Safe, proven Power Grip Air Chuck and 
Power-grip Chuck Actuator installs easily 
on your lathe. Saves money—gets results. 
Makes it possible for you to: 
@ Use lathe for both bar and 
chucking work. 
@ Use the draw tube hole for 
coolant, or tools. 
@ Eliminate air leaks and re- 
duce flywheel effect. 


Guaranteed. Chuck Size 4%” to 14”. 


POWER GRIP, INC. 
ROCKFALL, CONN. 








Use Reader Service Card, CIRCLE 610 Use Reader Service Card, CIRCLE 612 
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LOOKING ANBAD = 


A six-member Engineers Joint Council delegation to Russia has added 
critical emphasis to the U.S. engineering enrollment problem (an 1ll.l 
percent decline in 1958, 3.5 percent in 1959). In their survey of the 
utilization of engineers and engineering technicians in the Soviet 
Union, the Americans found "technicums" (technical institutes) oper- 
ating an efficient and effective program. The Soviet, they were told, 
is producing 250,000 technicum graduates annually for industry; while 
technical institutes in this country are graduating 14,000 to 16,000 a 
year—"of whom not over 1000 are of the quality of those produced by 
the technicums we visited." In addition, Russia is graduating 108,000 
engineers annually. 


Other findings: A significant change in Soviet engineering education— 
closer integration with industry—has been made since the last U.S. 
study by an ASEE (American Society for Engineering Education) team 

in 1957. Russian graduates can now be effectively utilized by in- 
dustry immediately after graduation because of the practical work ex- 
perience obtained at "enterprises" (industrial plants) during the 
educational process. 


Russia's present goal is to admit not more than 20 percent of all high 
school graduates directly to higher education. The remaining 80 per- 
cent have to spend two years in practical work in industry before be- 
ing allowed to continue their education. Even the 20 percent who are 
immediately admitted to higher education are required, as part of 
their curriculum, to spend 16 months in practical work in industry. 


Stipends are given to 75 to 80 percent of all students, based on aca- 
demic performance. A third of the technicum students are women. The 
EJC delegation concluded that the theoretical and mathematical con- 
tent of the courses is above that generally given in bachelor degree 
programs in U. S. engineering colleges. 


This issue of THE TOOL AND MANUFACTURING ENGINEER has been largely 
devoted to new developments in machine tools and production equip- 
ment. The October issue of the magazine will have the usual balanced 
diet of articles covering all aspects of manufacturing. 


Norton Co. research engineer W. R. Backer will discuss the effects of 
wheel unbalance on high-precision grinding operations. A short arti- 
cle based on Ford Motor Co. operations will show how a grinding wheel 
testing program has resulted in dramatic decreases in grinding costs. 


Other articles will give data on the machining of tungsten, flame spin- 
ning, nondestructive testing, short-run band sawing and modern in- 
spection methods. Harry L. Stewart's series of articles on the ap- 
plication of pneumatic power will conclude with Part 3—Automation. 
And a series of articles on reducing tool and die costs by The Car- 
penter Steel Co.'s J. S. Pendleton, Jr., will start with an article on 
how to save time in toolmaking. Articles like these help American en- 
gineers stay ahead of their Russian rivals. 


The Tool and Manufacturing Engineer 





NOW —Two dimensions in one 
etting ring gage! 


sn cs Sent 


A single Bryant 2-D Gage replaces two master setting ring 
gages, keeps air gages accurate! 


Check the advantages of the new TWO STEPS TO ACCURACY! 
Bryant 2-D Master Setting Ring Gage Lepr 


e Fastest, easiest calibration method 

e Detects any change in range 

e Controls high or low indicator drift 

e Checks pneumatic plug wear 

e Cuts master ring inventory in half 

e Fast delivery of standard or special sizes 








The revolutionary Bryant 2-D Precision 
Master Setting Ring Gage combines maxi- 
mum and minimum setting dimensions in 
one air gage calibrating ring! Measured and 
marked to Class X accuracy, 2-D Master 
Rings can be used to calibrate any spindle- 
type air gage. Standard sizes from .365” 
to 2.510” |.D. 


Call today, or write direct for details. 





SEE EX-CELL-O’S BOOTH 946, NMTBA EXPOSITION 
EX-CELL-O FOR PRECISION 


MANUFACTURERS OF FR N MACHINE TOOLS « GRINDING AND BORING SPINDLES « CUTTING TOOLS a e 
+ DRILL JIG BUSHINGS - TORQUE ACTUATORS + CONTOUR PROJECTORS e GAGES AND GAGING EQUIP- 
MENT « GRANITE SURFACE PLATES « AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS « ATOMIC ‘ 


ENERGY EQUIPMENT + RAILROAD PINS AND BUSHINGS « DAIRY AND OTHER PACKAGING EQUIPMENT CORPORATION 


Greenville Plant, 945 E. Sater St. Greenville, Ohio 








Two advanced - YVerson - processes combined to provide 


more efficient production of machined parts. 


In a perfect blending of two of metalworking’s most 
efficient production processes, Verson has developed 
the Transmat-Impact Machining Press. It utilizes the 
Transmat principle of mechanical fingers to move the 
piece part from one station to the next. It also utilizes 
the cold extrusion principle of Impact Machining to 
form in two strokes of the press a part that previously 
had to be machined from a piece of solid bar stock by 
metal removal processes. 


The part formed is the master cylinder for automotive 





-VWerson - 





brake systems. One Transmat-Impact Machining 
Press produces them at the rate of 30 per minute and 
replaces a bank of automatic screw machines. Mate- 
rial consumption is reduced by 47%. Impact Machin- 
ing completely finishes the bore, ready for installation, 
and produces a significantly stronger part. 


If you produce machined parts in quantity, you owe it 
to yourself to investigate Impact Machining and Trans- 
mat-Impact Machining. For full information and rec- 
ommendations, send an outline of your requirements. 


TRANSMAT PROCESS PLUS IMPACT MACHINING 
EQUALS LOWER COST. 


The Impact Machining Press illus- 
trated has a capacity of 300 tons. 
30 parts per minute are produced. 
Area of slide and bolster is 36”x 54”. 
The hopper feed is synchronized to 
supply slugs as needed. 


See Metalworking’s most advanced 
production processes in action at 
the Verson factory, Sept. 6-16. 





i 
Originators and pioneers of allsteel stamping press construction 


VERSON ALLSTEEL PRESS CO. 


9336 S. Kenwood Avenue, Chicago 19, Illinois * 8300 S. Central Expressway, Dallas, Texas 


MECHANICAL ANO HYDRAULIC PRESSES AND PRESS BRAKES © TRANSMAT PRESSES 


¢ TOOLING © DIE CUSHIONS e VERSON-WHEELON HYDRAULIC PRESSES 
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